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The new insulation for exterior fagades 



Any type of stone can be used - brick, natural ston 
Quick to assemble - easy to apply 
High insulation value through use of XPS system 
Dry construction method - not weather dependent 
No cold bridges and moisture regulating 
Thermal insulation and acoustic solution in one system 


or ceramic 
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FOR MORE INFORMATION CONTACT: 


Smet Building Products Ltd I 28 Castleowen I Newry I Co. Down I BT34 1GF I Northern Ireland 
gj A^CPP T: + 44 (°) 28 8082 5970 1 F: + 44 (°) 28 8025 2777 1 E: info@smetbuildingproducts.com 

con^^ni™ www.smetbuildingproducts.com or www.smet.ie 





















































editor’s letter 


T he inspired decision by Dun Laoghaire-Rathdown County Council - one of the four 
Dublin area local authorities - to demand that all new buildings meet the passive 
house standard will deliver world class performance without increasing prices. 

As I explained in an Irish Times article on the initiative, one of the reasons why passive house 
won’t cause price increases is that anyone building a new home in Ireland has to achieve 60% 
energy reductions and install a renewable energy system to meet prima facie compliance with 
building regulations anyway. When the UK government provides clarity on Zero Carbon Homes, we’ll 
be able to appraise whether the same argument applies on the other side of the Irish Sea too. 

Dun Laoghaire-Rathdown’s passive move is a progression from changes to Part L of the Building 
Regulations that this magazine’s predecessor Construct Ireland helped to bring about from 2008 to 
2011 - changes which in turn emerged from initiatives we worked on with local authorities 
such as Fingal, Wicklow, Dublin City and, yes, Dun Laoghaire-Rathdown in 2005 and 2006. 

Ireland’s Construction Industry Federation has immediately assumed a defensive posture. Hubert 
Fitzpatrick, director of the CIF and the linked Irish Homebuilders Association, which represents 
the developer builder - argued in the same Irish Times article that the draft policy would cause 
construction prices to increase, and that if the policy goes ahead “there will be very few houses 
built in Dun Laoghaire-Rathdown next year.” The CIF raised similar objections as long ago as 
1978, when it argued against proposals to make insulation mandatory for new homes on the 
spurious basis that it would cause house prices to rise. 

The housebuilding industry appears to be similarly obstructive in the UK, if certain actions 
arising from the Housing Standards Review for England are anything to go by. The review led 
to communities secretary Eric Pickles removing the powers of English local authorities to set 
their own energy efficiency standards above building regulations. This thoroughly retrograde step 
jars utterly with the government’s rhetoric on localism, and effectively forbids English local authorities 
from taking local action that could ultimately force standards to improve nationally. It’s worth 
exploring, in the context of Britain’s membership of the EU, whether this amendment - which 
effectively forbids English regions from protecting their constituents against rising energy 
prices, and prohibits key action on climate change - is legal. 

Passive houses work. We have the benefit of 25 years of detailed monitoring to show that these 
buildings are genuinely energy efficient, healthy, comfortable and built to last. So the construction 
industry has nothing to fear from passive house and much to gain. Dun Laoghaire-Rathdown 
have shown great vision and leadership in backing an approach that delivers demonstrably 
high quality sustainable buildings. Of course many of the UK’s local authorities are embracing 
passive house, with councils such as Exeter and Kirklees even pledging to require passive 
house for their own projects. If more follow suit, that gives significant scope to add to what has 
already been considerable growth in passive house across the UK. 

But if the industry stops blindly objecting, and instead engages and starts working out how to 
deliver this cost-effective quality standard, it won’t look back. 

Regards, 
the editor 
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Achieve Passive House standard with 
award winning heat pumps 
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The Vitocal 242-S split heat pump with 

Vitotronic 200 controller integrates 3 renewable 

technologies into 1, for new build and 

modernisation applications. 

• Vitotronic 200 controller enables solar PV 
and solar thermal integration 

• Solar thermal function for DHW heating 

• Output range 3-10.6 kW 

• High COP values up to 4.6 

• Solar kits available that include all items 
required for an installation. For both 
evacuated tubes and flat plates 

• The Vitocal 200 range also includes Vitocal 
222-S DHW storage and Vitocal 200-S heat 
pumps 


Winner of the retrofit project of the year 2014 
- HV News Awards 

Winner of the domestic air source installation 
of the year 2014 - National Heat Pump Awards 


Available now, for more information 
please see our website or email us at, 
info-uk@viessmann.com 

www.viessmann.co.uk 
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6 NEWS 

l6 BUILDING OR UPGRADING? 

Passive House Plus is here to make your project more sustainable 

18 COMMENT 


22 INTERNATIONAL 

This issue’s international selection of passive and low energy building includes 
two homes built for retirement — one in Austria, one in New Mexico — a 
striking house in a Romanian forest, and an out-of-this-world passive-certified 
dome in tropical south-west China. 

30 NEW BUILD 

30 Essex house nears passive against the odds 

When Mike Jacob of Trunk Low Energy Building started planning 
to build this unique Essex home, it seemed likely to run way over 
budget, and still fail to meet the passive house standard. But 
rethinking key details and making tough compromises got the 
house within touching distance of passive, while slashing costs. 

36 Hereford archive chooses passive preservation 

Safeguarding historic documents and other artefacts requires 
stable building conditions. Until now this was usually achieved 
with the expensive and energy-hogging use of heating and cooling 
equipment, but a new approach by Herefordshire Council used 
the passive house approach to conserve energy, money — and 
the county’s precious historical archives. 

44 Pennine farmhouse marries traditional style with passive 

performance 

From a distance Steel Farm looks like a traditional Northumberland 
farmhouse, with its sandstone exterior and cluster of outbuildings. 
But inside, it is something very different. 

50 Ireland’s first passive house pharmacy 

Late last summer, work finished on architect Paul McNally’s 
latest super low energy project: a three-storey building in Tipperary 
that has become Ireland’s first certified passive house pharmacy. 

56 EU president sets passive precedent 

Motivated by the experience of building and living in a passive 
house, one of Ireland’s leading political figures has become a 
public advocate for the standard. Passive House Plus visited the 
house to find out why. 

62 Smart Dublin passive house shows tiny heating bills 

Building this stylish south Dublin passive house, which recently 
picked up a Made in Germany energy efficiency award, demanded 
a steep learning curve, not least when it came to airtightness 
— but despite the struggles, it ultimately gave its owners their 
dream low energy home. 

68 UPGRADE 

68 UK’s 1st Enerphit, six years on 

Six years after it was completed, Passive House Plus takes a 
look at a pioneering low energy upgrade that went on to become 
the UK’s first certified Enerphit project, to find out how it has 
performed — and what lessons have been learned. 

72 Fabric-first retrofit rejuvenates Dublin social housing 

Built in the 1970s, Rochestown House was a cramped, cold and 
damp social house block in Sallynoggin, Co Dublin that has now 
been completely transformed, thanks to a deep energy retrofit 
inspired by passive house principles. 

78 INSIGHT 

The case for making passive house mandatory 

There is a growing sense that passive house’s time has come. Following 
on from the examples set by umpteen municipalities and local authorities 
in continental Europe, there are signs of public bodies in Ireland and the 
UK making the passive house standard mandatory. Jeff Colley describes 
the rapidly unfolding events and puts forward some key points to take note 
of as events unfold. 
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Components centre stage at 2015 International 
Passive House Conference 


The passive house standard enables every 
building owner to benefit from the energy revolution, 
with certified passive house components ensuring 
cost-effectiveness. This basic concept will be 
the focus of the 2015 International Passive House 
Conference, held from 17 to 18 April 2015 in 
Leipzig. 

Over a hundred speakers from all over the world 
will present exemplary projects and solutions 
for building and ventilation systems and windows 
within the context of new builds and retrofits. 
An exhibition will provide specific examples 
of products currently available on the market. 
The conference programme is now online at 
www.passivehouseconference.org 

“Passive house components allow building 
owners to save hard cash”, says Dr. Wolfgang 
Feist, director of the Passive House Institute. 
“The certificate provides planners and archi¬ 
tects with a high reliability that the calculated 
energy efficiency of a building will be achieved in 
practice.” Besides the economic viability of the 
passive house standard, the focal points of the 
event will include challenges of specific building 
uses and of different climatic circumstances. 
The conference takes place under the auspices 
of Sigmar Gabriel, German Federal Minister 
for Economic Affairs and Energy. 

Over a third of total energy consumption in in¬ 
dustrialised countries is attributable to buildings 
and to heating in particular. Up to 90 percent 
of this energy can be saved in a passive house, 
meaning the remaining energy demand can 
easily be covered by renewables. The passive 
house standard is therefore an ideal basis for 
the nearly zero-energy building, requested in the 
EU Energy Performance of Buildings Directive, 
which comes into effect for all new buildings 
in 2021, and for all new public buildings in 2019. 

Since 1997, the International Passive House 
Conference has been held annually by the 
Passive House Institute in different locations. 



The city of Leipzig, the Saxony Chamber of 
Architects and the University of Innsbruck are 
co-organisers of the 2015 conference. Some 
of the lectures are embedded into the EU-funded 
EuroPHit (step-by-step retrofits) and PassREg 
(Passive House regions with renewable energies) 
projects. In addition to the exhibition, the con¬ 


ference will be complemented by a number of 
workshops and excursions. 


(above) Congress Centre Leipzig, the venue for the 
2015 International Passive House Conference 


Passivhaus Trust to present series 
of Ecobuild seminars 


The Passivhaus Tust has organised a series 
of passive house themed talks as part of the 
‘Designing Better Buildings’ seminars at this 
year’s Ecobuild. 

According to the trust, this series of events 
will look at “how to realise good quality, low 
energy buildings that promote the well-being 
of occupiers.” 

These seminars will examine both fabric-first 
design and building services, and will look at 


how to balance the requirements of building 
regulations and different rating systems with 
cost-effective, good design. 

Topics of these seminars will include ‘passive 
house: a model for designing or local climate 
differences as well as for anticipated climate 
change?’, ‘learning from refurbishment successes 
in Europe’, ‘can passive house lead to a zero-carbon 
future for the UK?’, ‘passive house: delivering 
small, medium and large-scale projects’, and ‘per¬ 
formance in practice with a fabric first approach’. 


Speakers will include a range of national and 
international experts in passive house and 
low energy building. The Passivhaus Trust 
will also launch its 2015 awards at Ecobuild. 

The trust will also be promoting its new publication, 
‘Howto Build a Passivhaus: Rules of Thumb’. 
For detailed information on each event and the 
speakers, visit http://tinyurl.com/l6u25mx 
This year’s Ecobuild show takes place from 
3-5 March at the Excel convention centre in 
London. 
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The Green Register to host Wufi courses 
in London this March 



The Green Register is again offering an opportunity 
for construction professionals to attend two 
days of specialist Wufi Pro training in London 
on March 26 and 27. 

"Following the great success of our collaboration 
with the leading UK Wufi experts in 2013 and 
2014, we are very pleased to be re-running the 
world class Wufi software course for construction 
professionals in London," said Lucy Pedler, 
director of The Green Register. 

The two-day course, run by expert trainers 
Joseph Little of Building Life Consultancy and 
Christian Bludau of the Fraunhofer Institute for 
Building Physics, provides a practical, hands-on 
introduction to Wufi Pro hygrothermal numer¬ 
ical simulation. It is the world’s leading simulation 
software for understanding the risk of interstitial 
condensation, mould, rot and freeze-thaw in 
buildings. 

"Building Life Consultancy are always delighted 
to partner with The Green Register to bring 
high quality risk evaluation software to London,” 
commented trainer Joseph Little. 

The workshop is open to all building profes¬ 
sionals, such as architects, engineers, sur¬ 
veyors, insulation suppliers, system manufacturers, 
builders and anyone with a focus on fabric 
performance. No previous experience with 
the Wufi Pro software is required. 


Course fees include the two-day course tuition, 
course materials, light refreshments and lunch 
on both days, and the full version of the Wufi 
Pro software with a six-week temporary licence, 
as well as access to support on the online 
Wufi forum for that period. 

In 2013 and 2014, the two-day workshops all 
sold out. Places on the course are limited so 


interested delegates are advised to book early. 
The cost is £650 for Green Register members 
and £700 for non-members. To book online 
visit www.greenregister.org.uk/events 

(above) Wufi expert Joseph Little of Building Life 
Consultancy will be delivering the Green Register’s 
training course with Christian Bludau of the Fraunhofer 
Institute for Building Physics 


Irish local authority makes passive 
house mandatory 


Dublin-based local authority Dun Laoghaire- 
Rathdown County Council has voted to make 
the passive house standard mandatory for all 
new buildings in the area as part of its latest 
development plan. 

At a meeting of the local authority on Wednesday, 
11 February, councillors voted by 23 votes to 14 
to add wording to the 2016-2022 local development 
plan stating it is, “Council policy that all development 
in new buildings should be built to the Passive 
House standard.” 

The motion also stated that nearly zero energy 
buildings (NZEBs) or other lower energy standards 
may be considered as appropriate alternatives. 

The Passive House Association of Ireland to¬ 
gether with Passive House Plus, which has 
its own office based in the area, organised a 
trip for councillors to Niall and Monica Walsh’s 
passive house in Mount Merrion in advance 
of the vote, during which presentations on the 
passive house concept and its benefits were 


made. The 256 sq m house, which is profiled 
on page 62 of this issue, has cost less than 
€200 per year for combined space heating 
and hot water since the family of four moved in. 

The draft development plan will now enter a 
public consultation period that will begin on 2 
March and last for ten weeks. 

Dun Laoghaire-Rathdown County Council 
has a history of demanding higher energy ef¬ 
ficiency standards than national regulations. 
It was one of the first local authorities, back in 
2007, to demand that buildings be constructed 
to more stringent energy efficiency standards 
than national regulations, passing 40% energy 
and carbon reduction targets, along with mandatory 
renewable energy systems. 

Local authorities in Ireland can set energy ef¬ 
ficiency standards above levels in building 
regulations as a planning condition, something 
which is not possible in England after the 
Conservative-Liberal Democrat coalition re¬ 


moved a clause in the Planning Act that permitted 
councils to set their own energy efficiency 
standards above those contained in building 
regulations. 

The Construction Industry Federation has come 
out in opposition to Dun Laoghaire-Rathdown 
plan, claiming it would lead to an increase in the 
cost of new build in the area. If the passive 
house clause makes it into the final version 
of the development plan, Dun Laoghaire- 
Rathdown County Council would become the 
first local authority in the world outside of con¬ 
tinental Europe to make the passive house 
standard mandatory. 

Meanwhile, Kirklees Council in West Yorkshire 
is now considering making the passive house 
standard mandatory on all council-owned 
land, including land that’s sold for development. 

To read more on the rationale for making passive 
house mandatory, read a piece by the editor 
on page 78. 
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Warmcel used to insulate passive & ecological 
UEA Enterprise Centre 



PYC Insulation has completed its part in delivering high profile sustainable buildings. The Enterprise 
a project that is set to be one of the UK’s most Center at the University of East Anglia is one 


of the company’s largest installations to date. 

Once open, the building’s function will be to inspire 
businesses, students and entrepreneurs to work 
together to develop new ideas and business-start 
ups. This passive house and Breeam Outstanding 
building was designed by Architype, and delivered 
by Morgan Sindall and Cygnum Timber Frame. 

The specification required the installation of over 
63 tonnes of Warmcel cellulose insulation into 
the timber frame structure, which was constructed 
using locally sourced Corsican pine. Over 6,800 
airtight Pro Clima patches were used to seal the 
injection holes, helping the building to achieve 
passive house airtightness levels. 

The building was constructed from at least 80% 
natural materials, including the timber frame, 
thatch cladding, and Warmcel’s recycled news¬ 
paper cellulose insulation. 

Jasper Meade from PYC Insulation said: “This 
building will benefit from Warmcel’s thermal 
performance, improved airtightness and decre¬ 
ment delay properties as well as verified sus¬ 
tainable environmental advantages which lock 
carbon in, and dramatically reduce the building’s 
heating requirements. It is good to see more of 
these buildings at this scale — and that quality, 
high performance, sustainable buildings are 
at last becoming mainstream.” 

The building is set to be completed in March 
2015, and is set to be profiled in detail in Passive 
House Plus. 

(above) The UEA Enterprise Centre is being built to 
passive house thermal performance levels using highly 
ecological materials 


Viessmann launch home fuel cell system 


Viessmann has announced the launch of new 
electricity-generating domestic fuel cell technology 
that, the company says, could save homeowners 
up to £400 a year on electricity bills. The system 
has been installed for the first time in a four-bed¬ 
room house in Wolverhampton, where it is expect 
to cut 36% off the homeowner’s total energy 
spend and reduce C0 2 emissions by half. 

The Viessmann Vitovalor 300-P system is de¬ 
signed to be easy to install in existing prop¬ 
erties with a gas supply - as an alternative to 
a regular boiler replacement for example - as 
well as in new builds. The system converts 
natural gas into hydrogen to generate both 
heat and power. 

Comprising a Panasonic fuel cell unit, a Viessmann 
peak load boiler (for use on only the coldest 
days of the year) and hot water tank, the system 
requires the same connections as a gas boiler. 
The system is MCS-approved, meaning it has 
been rigorously tested to comply with industry 


standards and qualifies for the feed-in-tariff. 

The energy created by the Vitovalor 300-P - 
approximately 4,500 kWh per year - is equivalent 
to that generated by thirty square metres of solar 
PV panels, according to Viessmann. Homeowners 
can track the savings they are making, in real 
time, via a Smartphone app. 

Darren McMahon, marketing director with Viess- 
man, said: “To continue to reduce C0 2 emissions 
and make ourselves more energy efficient, we 
need to develop solutions for gas. Generating 
our own electricity at home is about twice as 
efficient as relying on centralised power stations. 
The Vitovalor 300-P is a technology available 
today, that reduces C0 2 by 50 per cent. This 
first installation into a domestic dwelling in the 
UK is a significant moment.” 

According to Viessmann, the Vitovalor 300-P is 
the first mass produced, commercially available 
domestic fuel cell heating appliance on sale 


in Europe. The system features a polymer 
electrolyte fuel cell (PEFC)-based micro combined 
heat and power (mCHP) system. Viessmann 
jointly developed the Vitovalor300-P with Panasonic. 

(above) The Viessmann Vitovalor 300-P converts 
natural gas into hydrogen, a process that generates 
both heat and power 
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Norrsken launch passive house certified 
Viking window 


Low energy window supplier Norrsken has 
announced the launch of a new passive house 
certified, outward-opening window from Estonian 
manufacturer Viking to the UK. The Viking SW14 
aluminium-clad timber window is certified by 
the institute to have an overall U-value of 0.80 
but can go as low as 0.63 depending on size. It 
has a 50mm profile of triple glazing with two low-e 
coatings, warm-edge Swisspacers, and argon fill. 

The product represents a major upgrade on 
Viking’s existing triple-glazed SW11 window, 
which has an overall U-value of 0.9W. The 
frame of the SW14 has also been modified to 
allow for more overlap for airtightness mem¬ 
branes. “They’ve beefed everything up to comply 
with passive house,” Alex Alsop of Norrsken 
told Passive House Plus. “It looks great too, 
it’s a beautifully finished window." 

The SW14 window combines the traditional 
outward-opening style of British windows with 
ultra low energy performance. Inward-opening 
windows are more common on the continent 
where external shading is prevalent, while 
outward-opening windows are more typical in 
the UK, where internal curtains are more common. 

Alsop added that it is generally more difficult 
to make outward-opening windows as energy 
efficient as inward-opening units, because 
the outward-opening sash is quite thin and 
flush with the outer edge of the frame. With 
inward-opening units, the sash tends to be as 
deep as the frame. However the Viking SW14 
features a dual gasket system that allows for 
a much deeper glazing profile, enabling it to 
achieve passive house performance. 

Norrsken also supply a range of high performance 
windows and doors under its own brand name, 
including its Norrsken Passiv and Passiv + range. 



(above) The Passive House Institute certified Viking SW14 aluminium-clad timber window 


Saint-Gobain to launch Multi-Comfort 
concept at Ecobuild 


Saint-Gobain will launch its ‘Multi-Comfort’ 
concept at this year’s Ecobuild show, as well 
as celebrating its 350th anniversary. 

‘Multi-Comfort’ buildings are designed to not 
only save energy but to improve occupant 
health, wellbeing and productivity, according 
to the company. 

Visitors will be able to experience the concept 
first hand at Saint-Gobain’s Ecobuild stand, 
which will feature ‘experience pods’ that allow 
visitors to feel the individual elements such 
as indoor air quality as well as thermal, audio 
and visual comfort. 


Adedicated website and brochures will accompany 
the launch at the show, while experts will be 
on hand to help visitors put theory into practice. 

Richard Halderthay, director of communication 
for Saint-Gobain UK, Ireland & South Africa, said: 
“Saint-Gobain UK & Ireland is pleased to be 
returning to Ecobuild in our 350th anniversary 
year. 

“As we celebrate our milestone birthday, we 
are also looking at 350 reasons to believe in 
the future. The launch of ‘Multi-Comfort’ supports 
our belief that sustainable habitat is within our 
reach. By providing sustainable products and 


solutions, this vision can be made a reality. 

“Ecobuild is an important event in our calendar, 
as it’s a place for the industry to come together 
to discuss key issues and showcase innovation. 
We have a number of exciting events and 
surprises planned for Ecobuild, and we look 
forward to welcoming visitors to our stand and 
introducing them to Saint-Gobain’s vision for 
the future.” 

You can visit Saint-Gobain at Ecobuild, held 
at ExCel London from 3-5 March, on Stand 
N6050/N6060 and in the main boulevard. For 
more information, visitwww.saint-gobain.co.uk 
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Smet launches EasylationWall external 
insulation system 



Smet Building Products has launched Easylation¬ 
Wall, an easy-to-use external wall insulation 
technology based on brick slips and utilising 
natural stone or ceramics. The system incor¬ 
porates extruded polystyrene (XPS) insulation. 

According to Smet, the main benefits of Easylation¬ 
Wall include short construction time and assembly, 
high insulation values, low cost due to the light 
construction method, and a dry construction 
method that is not weather dependent. The 
system is also 99% recyclable and free of thermal 
bridges, and is moisture-regulating. It comes 
with a ten year product guarantee. 

Smet director Joris Smet said EasylationWall 
can be installed in new-builds and renovation 
projects and is also very suited to off-site con¬ 
struction systems, such as timber frame, steel- 
frame and prefab concrete construction. 

Planning conditions in some areas may dictate 
that the existing brick fagade may have to be 
entirely replaced like-for-like in retrofit projects, 
keeping the new fagade consistent with the old. 
“EasylationWall EWI system complete with a 
brick slip finish, results in both improved thermal 
performance of the building and a fagade fin¬ 
ish in-keeping with the area,” said Joris Smet. 

The brick slips are created by sawing a shell of 
approximately 22 mm thickness off a complete 
whole brick. This is possible with almost any 
type of brick - clay fired brick, concrete brick 


and calcium silicate brick. In addition to flat slips, 
corner slips (L-shaped) and half bricks can 
also be created. Any type of stone or ceramic 
may be utilised to create the brick slip finish, 
including natural stone, glass and ceramic. 

The system can incorporate up to 30cm of insula¬ 
tion and deliver U-values as low as 0.11. “The high 
density XPS insulation boards have a high thermal 
resistance and excellent impact resistance for 
durability,” said Smet, adding that due to the 


sealed cell structure, the system is damp proof. 

Smet has partnered with leading supplier, Brick 
and Stone, to distribute EasylationWall. “We are 
also delivering comprehensive training and 
demonstrations to Brick and Stone, ensuring all 
agents are proficient in the superior benefits of 
EasylationWall external wall insulation system,” 
said Smet. 

(above) The EasylationWall brick slip system 


Munster Joinery opens Belfast showroom 


Munster Joinery has announced the opening of 
a new showroom in Belfast with over 120 products 
on display. The showroom offers architects, 
builders and homeowners in Northern Ireland 
the opportunity to see Munster products locally, 
including the company’s range of passive house 
certified windows. 

“The purchase of windows and doors represents 
a significant part of the spend on any project. 
There are a wide range of factors to be con¬ 
sidered such as thermal performance, acoustic 
performance, solar gain, luminous factors and 
weather-tightness as well as aesthetics. Be the 
project new build, extension or refurbishment, 
the customer is inundated with masses of lit¬ 
erature for various products making it difficult 
to differentiate. The hands-on clarity offered 
by the showroom situation is the ideal way to 
make an informed selection,” said Marlene 
O’Mahony, quality manager at Munster Joinery. 

Window technology has become increasingly 
more complex in recent years. Many of the 
Munster products on display have been certified 
as being suitable components for passive 
housing and low energy buildings by the Passive 
House Institute in Germany. O'Mahony says the 


showroom will be an easy way for the customer 
to get a feel for some of the technology involved 
- double, triple and even quadruple-glazing, 
low emissivity glass coatings, warm edge spacer 
bars, and low conductivity gas fills such as argon 
and krypton.” 

‘The diversity of ranges, materials, colours, operating 
systems, glazing types and levels of performance 
on offer make it much simpler to select the 
correct windows and doors for any project.” 

Munster Joinery is a family owned company 
with manufacturing locations in Ireland and the 
UK, and is now one of the largest window and 
door manufacturers in Europe. “The company 
has responded to the energy challenge facing 
businesses globally today by investing heavily 
both in efficient product design and in green 
and sustainable operations,” O'Mahony said. 

The company's 900,000 square foot production 
facility in Ballydesmond, Co Cork is largely 
powered by two on-site wind turbines with an 
output of 4.2MW. Timber off-cuts and sawdust 
from the process are used to fuel a combined 
heat and power plant delivering 12MW thermal 
and 2.8MW of electrical energy. 
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DVS gets first UK environmental product 
declarations for rooflights 



DVS (Daylight & Ventilation Solutions) has 
become the first UK rooflight company to pro¬ 
vide environmental product declarations (EPDs) 
for all its rooflight domes, continuous rooflights 
and large-area glazed roof constructions. DVS 
is the sole UK supplier of the German-made 
Lamilux range of daylighting products, including 
five passive house certified systems. 

EPDs provide comprehensive information on 
the environmental impacts of products, allowing 
their contribution to the sustainability performance 
of a building to be assessed. 

EPDs are issued subject to the specifications 
in the BS EN 15804 standard and allow for valid 
conclusions on the environmental impact of a 
product from cradle to grave, from production 
and raw materials, through the consumption 
of resources during the product's service life, 
to the product’s removal and disposal. 

EPDs are recognised by numerous international 
building certification systems, such as DGNB, 
Breeam and Leed. EPD certification of the Lamilux 
products was carried out in Germany, by ift 
Rosenheim, a leading testing and certification 
specialist for construction products. 

Sustainability consultant Martin Blumberg said: 
“Whether or not a building is sustainable, is 
largely determined by the materials used. Lamilux 
has clearly demonstrated, in attaining these 
EPDs, that its products play a positive role in the 
holistic sustainability consideration of buildings.” 

Lamilux products feature a high proportion of 
recyclable components and high levels of thermal 
insulation, as well being water-tight and low 
maintenance throughout their lifeycle. 


Martin Blumberg continued: "All of these aspects 
have now been exhaustively examined and 
quantified in the EPDs." The individual results 
for the Lamilux products can be retrieved directly 
from a database (the Okobau.dat Information 


portal for sustainable construction). 

(above) DVS (Daylight & Ventilation Solutions Ltd) 
provides EPDs for a wide range of rooflighting products, 
from rooflight domes to large-area glazed roof constructions 


Psi-Therm thermal bridge software launches in UK 


The thermal bridge assessment software Psi- 
Therm has officially launched in the UK, along 
with a new website, www.psitherm.uk. The 
company is also offering a 10% discount to 
Passive House Plus readers until the end of March 
if they mention the magazine when ordering. 

Psi-Therm is an ISO-validated thermal bridge 
assessment software that can be used to assess, 
calculate and optimise designs to minimise 
thermal bridges and eliminate surface condensation. 

Psi-Therm also offers in-house and online 
training courses in the use of the software. The 
new website also features a forum for users 
to discuss thermal bridging and access a 
community of Psi-Therm users for any questions 
they have about the software. 

Andy Lundberg, building physics expert and 
certified passive house designer with Psi-Therm, 
told Passive House Plus that there is growing 



demand for thermal bridging assessment soft¬ 
ware in the UK, as architects and designers 
look to achieve better SAP ratings rather than 
use punitive default thermal bridging factors. 

Psi-Therm is also accredited to ISO077-2 for 
window frame U-value analysis, and the company 



offers a window frame U-value calculation 
service. 


(above) Psi-Therm enables detailed 2D and 3D thermal 
bridging analysis 
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Pro Clima launches Contega Solido 
airtight & windtight tapes 


Pro Clima has launched its new range of Contega 
Solido airtightness and wind-tightness plaster 
sealing tapes, for a range of internal and external 
applications. The range is available in Ireland 
and the UK from Ecological Building Systems. 

It is widely accepted that to attain optimum 
levels of airtightness in masonry construction, 
the internal block must be plastered continuously 
with a suitable plaster layer. In order to limit 
air leakage, it is critical that the plaster on the 
inside of external walls is continuous and bonds 
to adjacent building elements continuously 
without gaps or cracks occurring. Windows 
and door junctions are often highlighted as 
one of the primary areas where air leakage 
occurs in buildings, particularly in masonry 
constructions where the internal plaster layer 
forms the airtightness layer and the external 
plaster layer forms the wind-tightness layer. 

Contega Solido SL is an internal airtightness 
and vapour control sealing tape which may be 
used to seal windows, doors or even beams 
penetrating the external block walls, directly to 
masonry or timber surfaces. Following this the 
tape may be plastered directly on the specialist 
fleece layer. Contega Solido SLtape may also 
be used to seal vapour control layers (such as 
Intello Plus) to block walls at wall plate level. 

Contega Solido EXO is an external wind-tightness 
and diffusion open sealing tape which may be 
used to seal windows and doors to external 
block walls or timber surfaces. It can also be 
plastered directly on the specialist fleece layer. 
Contega Solido EXO wind-tightness tape may 
be used externally to seal windows or doors 



to block surfaces, for plastering later. 

Both Contega Solido SL & EXO feature two 
release papers, allowing installers to “activate” 
individual parts of the glue, for ease of instal¬ 
lation at critical junctions. The Contega Solido 
range also features Pro Clima’s patented solid 
acrylic glue, guaranteeing optimum bonding 
to surfaces. 


For more information or samples of the Pro Clima 
range of Solido tapes or any other airtightness 
& wind-tightness enquiries, contact Ecological 
Building Systems. More information is available 
at www.ecologicalbuildingsystems.com 


(above) Contega Solido SL tape sealing a Pro Clima 
Intello membrane to poroton construction 


Ancon launches ‘Acoustic’ range at Ecobuild 2015 



Ancon, specialist in the design and manufacture 
of high integrity steel structural fixings, will in¬ 
troduce its new ‘Acoustic’ range of cavity wall ties 
and shear load dowels at the UK’s leading 
sustainable construction event, Ecobuild 2015. 
The company, which also offers ranges of low 
thermal conductivity wall ties & balcony connectors, 
has now turned its attention to improving the 
sound resilience of buildings. 

Ancon acoustic wall ties connect the leaves 
of a cavity wall and feature a pre-corn pressed 
acoustic isolation element to minimise the transfer 
of airborne noise. Typical applications for these 
high performance products are recording studios 
and cinemas, however Ancon say they are 
equally suitable for any new build residential 
development, as they comply with Approved 
Document E of the English building regulations 
as a type A tie for separating walls. Available 
in incremental lengths of 25mm, the new Ancon 
ACOU range suits a cavity range of 50mm to 
175mm. 


The new Ancon acoustic dowel is designed to 
transfer shear load and allow essential move¬ 
ment at joints in concrete frames, while also 
reducing impact sound through a building by 
isolating adjacent concrete elements. The stain¬ 
less steel Ancon dowel locates in a sound 
damping sleeve that de-couples components 
such as stairs from the main structural frame. 
Typical applications include multi-occupancy 
buildings, like hotels and apartments, where 
unwanted noise can adversely affect a person’s 
concentration, relaxation and sleep. 

Also on show will be Ancon’s full range of low 
thermal conductivity, corrosion-resistant build¬ 
ing products including basalt fibre wall ties for 
masonry and timber frame buildings, stainless 
steel brick support systems and insulated bal¬ 
cony connectors. You can visit Ancon on stand 
N3090 at EcoBuild to see examples of all new 
products and to speak to a technical advisor. 

(left) The new Ancon Acoustic range 
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Variotherm technology heats & cools energy-plus 
Stuttgart research house 


Technology from Austrian heating and cooling 
specialist Variotherm has been installed on a 
pioneering new energy-positive house in Stuttgart, 
Germany. 

The Bruckmannweg 10 (BIO) research house 
produces almost twice as much energy as it 
consumes, and is located in the heart of Stuttgart’s 
famous Weissenhof Estate, which was built 
in the 1920s to showcase the international style 
of modern architecture, and features two Le 
Corbusier houses. 

The BIO dwelling is of timber frame construction 
infilled with vacuum insulation panels, specified 
because the tight nature of the site meant the walls 
had to be thin. The white-and-glass modernist style 
house was completed last year, and boasts a solar 
photovoltaic roof array that generates about 8,300 
kilowatt hours per year and charges Iwo electric cars. 

A water-to-water heat pump is the main source 
of heating, drawing on a water tank buried in 
the ground nearby. Heat is delivered throughout 
the house via Variotherm wall and ceiling based 
heating and cooling systems. Solar thermal 


collectors feature on the roof too. 

The house’s intelligent energy management 
system can be controlled by smartphone or tablet, 
while insulating panels roll down over the glazed 
facade at night to keep heat in. 

The car is kept within the thermal envelope of 
the house, to test whether this will reduce the 
vehicle’s need for heating and thus helps to 
maximise battery life. Excess electricity is ex¬ 
ported to the house next door. 

During the first phase of the project, the building 
will be open for members of the public to visit 
and learn about the design. During the second 
phase, two students will live in the house free 
of charge. Data on the energy generated and 
consumed by the building — plus reams of other 
information — is being collected and analysed 
by a team from the University of Stuttgart. 

The house is also designed to be completely 
recycled at the end of its life. “It is about leaving 
the generations that come after us a built en¬ 
vironment without gigantic mountains of rubbish 


or huge energy consumption,” said its architect 
Werner Sobek. 

Variotherm products are supplied in Ireland and 
the UK by Blackrock-based HWI Sustainable 
Buildings. 



Lacuna launches low energy bi-folding doors 

Danish company Lacuna has launched its 
range of low energy bi-folding doors in the UK 
and Ireland. The Lacuna doors, which have 
been tested at the IFT Rosenheim testing 
centre in Germany, and certified by the ap¬ 
proved testing centre at Danish Technological 
Institute, have overall U-values down as low 
as 0.7. 

Company founder Henrik Brunso said: “Having 
spent a good part of my childhood in Green¬ 
land, where the impact of wind, water and salt 
is high almost all year around, it was important 
to me that we produced a door which could 
withstand such harsh conditions. We now have 
doors successfully installed in Greenland, Norway 
and on the Shetland Islands.” 

The doors are made from heat-treated beech, 
and during the heating process (24 hours in a 198C 
hot oven) the properties of the wood structure 
changes permanently. In addition to the in¬ 
crease in natural durability, the heat treatment 
also makes the timber very stable and durable, 
and accordingly it does not absorb moisture 
and expand in humid weather. 

Another advantageous effect of the heat treat¬ 
ment is that it fills the timber structure with air. 

Brunso added: “Through a microscope one is able 
to see that it consists of many small air pockets 
neatly packed together; and it is these that give 
the wood the excellent insulation properties 
and thereby the low U-value.” 



Air permeability of the Lacuna bi-folding doors 

has been tested to EN 12207 class four at +/- El 200. All ironmongery is made of the highest (right) Lacuna low energy bi-folding doors, available 

600 Pa, and water tightness to EN 12208Class marine-grade acid-proof stainless steel. in the UK and Ireland 
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Econekt on site with low energy ICF social housing 
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Scottish insulated concrete formwork (ICF) 
supplier Econekt is currently on site with two 
low energy projects that the company believes 
may be the first ICF social housing projects 
in Scotland. 

The first is a development of 15 houses in the 
town of Greenock, west of Glasgow, for Oaktree 
Housing Association. Econekt supplied ICF 
walls for the development that deliver U-values 
of 0.15 with 150mm of external insulation as 
part of the 350mm single skin wall construction. 
Econekt also supplied Spantherm pre-insulated, 


pre-cast ground floor slabs for the project. 

“The way we have our walling element detailed 
means it’s designed to be thermal bridge free at the 
junction between walls and the slab,” Econekt’s 
Frazer McLachlan told Passive House Plus. 

McLachlan told Passive House Plus that, even 
though airtightness detailing wasn’t a requirement 
of the project, he still expects it to get in the 
region of 1 to 1.5 air changes per hour because 
of the inherently airtight nature of ICF. “It’s 
what’s expected as a standard when working 


with the Econekt system,” he said. 

“ICF allows for quality control very easily, because 
it’s very difficult to make a mistake with it. Its 
simplistic nature ensures that airtightness and 
insulation is built into the fabric as standard." 

Econekt is also currently working on a second 
project, a block of eight apartments in Argyll, 
which is being built to the same specification. 

(above) Econekt are currently on site delivering ICF 
homes for Oaktree Housing Association in Glasgow 


Irish company launches thermally broken 
window sills 


A new Irish company is manufacturing window sills 
in County Cork designed to eliminate thermal 
bridging at this critical building junction. Founded 
by Patrick Beausang, Passive Sills produces 
window sills and over sills from a high density 
expanded polystyrene core that is coated with 
a polymer resin. 

“Previously with concrete window sills, the sill 
was a detail you tried to insulate. Whereas now 
with this product, the sill is the insulation,” 
Beausang said. 

The resin, which the company developed itself, 
is designed to give the sills a traditional appearance. 
Beausang said: “In Ireland, we like our traditional 
stone and concrete sills. We don’t like putting 
an aluminium sill on a Georgian building. What 
we have done is develop something with all ther¬ 
mal efficiency you require, but that looks like 
a stone or concrete sill.” 


Passive Sills has its own factory in Middleton, 
Co Cork, and is supported by both the Enterprise 
Ireland New Frontiers entrepreneur development 
programme at the Rubicon Centre in CIT, and 
the South Cork Local Enterprise Office. 

“We’ve been manufacturing for about 18 months. 
I started off making them in my garage, and 
we now have a 4,000 square foot factory.” 

The company is currently going for BBA cer¬ 
tification, and Beausang said that the product 
has been used on about 50 projects to date. He 
said the sills are capable of supporting a quarter 
of a tonne of weight on a one metre section. 

Beausang added that because the polystyrene 
core is high density and inherently resistant 
to moisture and condensation, it doesn’t require 
a damp proof course and doesn’t experience 
condensation. 


Passive Sills are lightweight, designed for easy 
installation and painting, and suitable for all 
types of construction. They can be used as over 
sills which cover existing window sills, or for new 
window sill installations. 

(below) Passive Sills feature a high density expanded 
polystyrene core but offer a traditional sill look 
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Zehnder partners with Passive House 
Academy to offer certified training 



Zehnder Group UK has formed a partnership 
with the Passive House Academy to offer a 
certified passive house tradesperson course 
at a new training facility at the National Con¬ 
struction College in Glasgow. The course has 
been designed to provide participants with 
the opportunity to learn the practical skills re¬ 
quired to achieve the passive house standard. 

Zehnder, one of Europe’s leading suppliers of 
energy efficient indoor climate solutions, offers 
a complete range of ComfoAir domestic heat 
recovery ventilation units that have all been 
certified by the Passive House Institute. 

The Passive House Academy has been a leader 
in passive house training, development, cer¬ 
tification and consultancy for over a decade. 

Trainees at the new Glasgow facility will have 
the opportunity to familiarise themselves with 
Zehnder’s MVHR units, as well as their associated 
components, as part of their course. 

“Our New York Academy has collaborated with 
Zehnder America successfully for some time, 
so when it came to specifying a ventilation system, 
including professional backup, for our Glasgow 
facility, Zehnder UK was a natural choice,” said Art 
McCormack, director at the Passive House Academy. 
“Moreover, Zehnder UK has been instrumental 
in the development of our Glasgow facility, right 
from the planning stages through to completion.” 


For more information on the certified passive 
house tradesperson course at the Passive 
House Academy visit http://tinyurl.com/q5qvjoj 



(above) Trainees at the National Construction College 
in Glasgow will have the chance to familiarise themselves 
with Zehnder’s MVHR range, such as the ComfoAir 180 


Green Building 
Store to exhibit 
in Birmingham 


New website for JG Speedfit 
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Underfloor heating specialists JG Speedfit have 
announced the launch of their new website, which 
was designed to give a particularly visual focus 
on the functionalities of the brand's product ranges. 

The new speedfit.co.uk website is now easily 
accessible from a mobile phone or a tablet 
and is full of installation videos, showing how 
to best use JG Speedfit's products. 

The website reflects the company's philosophy 


of making the life of the installer a lot easier as 
speedfit.co.uk now has more examples of best 
installation practices, technical advice and product 
specification. 

This is in line with the launch of the company’s 
latest product ranges, including JG Aura - the 
new heating controls concept, which allows 
for a more flexible and efficient remote regu¬ 
lation of any underfloor and central heating 
system. 


Green Building Store will be exhibiting at the 
Homebuilding & Renovating Show that runs 
from Thursday 26 to Sunday 29 March in the 
NEC, Birmingham. 

The company will be showing its range of high 
performance timber windows, including its 
Econtract, Econtract Ultra, sliding sash and 
Progression windows. It will also be exhibiting 
the Paul Novus 300 & Focus 200 mechanical 
heat recovery ventilation systems. 

In addition, Green Building Store director 
Chris Herring will be giving a masterclass (in 
masterclass theatre one) on Saturday 28 March 
at 11am, entitled: ‘An introduction to passive 
house - a fabric first approach to energy effi¬ 
ciency’. 

You can register for free tickets to the show 
by visiting http://tinyurl.com/qagq2pd 
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Building? Upgrading? 

Passive House Plus is here to help! 


Are you designing, building or pricing a sustainable building? 
Whether it's an energy upgrade of a small house, or you're looking 
to achieve high green standards with a new home, office or factory, 
Passive House Plus can help. 

Fill in your details below, or online at www.passivehouseplus.co.uk & 
your enquiry will be sent to the Passive House Plus advertisers that 
provide the products or services you need. If you fill out your postal 
address we’ll even send you the next issue of Passive House Plus 
free of charge! 

PLEASE POST TO TEMPLE MEDIA LTD., PO BOX 9688, BLACKROCK, CO. DUBLIN, IRELAND 

name: _ 

profession: _ 

company: _ 

address: _ 


phone: 

email: _ 

Site location (please list county): _ 

Project type (tick box) 

New home D Home renovation/upgrade/extension D New commercial/public building D 
Upgrade/extension to a commercial/public building □ 

Other (please state): _ 

Floor area (approx, ft 2 or m 2 ): _ 

Budget (approximate): _ 

Stage (tick box) 

Initial appraisal □ Pre planning □ Planning approved □ Pre tender □ 

Commencement notice □ 

Project imperatives (tick box) 

Certified passive D Near passive/low energy □ Indoor air quality D Low running costs D 
Low environmental impact □ 

Other (please state): - 

Estimated start date (please state):- 


Just tick the products/ 
services you would like 
more information on: 

Airtightness & draughtproofing products 

□ 

Architects & designers 

□ 

Building contractors 

□ 

Cavity wall ties 

□ 

Central vacuum systems 

□ 

Cladding & renders 

□ 

Demand-controlled ventilation 

□ 

Energy upgrade contractors 

□ 

External insulation 

□ 

Green cements & screeds 

□ 

Healthy building materials 

□ 

Heat pumps 

□ 

Heating controls 

□ 

Heat recovery ventilation 

□ 

Insulated concrete formwork 

□ 

Insulation 

□ 

Passive house & low energy build systems 

□ 

Passive house consultants & designers 

□ 

Project management 

□ 

Radiant heating & cooling 

□ 

Rainwater harvesting 

□ 

Raised loft floor systems 

□ 

Solar photovoltaic 

□ 

Solar thermal 

□ 

Steel frame build systems 

□ 

Structural insulated panels 

□ 

Sustainable mortgages / ethical finance 

□ 

Thermal breaks 

□ 

Thermal modelling solutions 

□ 

Timber frame 

□ 

Underfloor heating 

□ 

Windows, doors & rooflights 

□ 

Wood fuel / biomass stoves & boilers 

□ 


I would like my project to be considered for feature in Passive House Plus (tick box) □ 
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Why poorly conceived energy 
efficiency efforts may cause asthma 

A new UK study has unearthed a worrying correlation between energy efficiency and asthma. Study 
co-author Richard Sharpe sheds light on work that demonstrates the need for energy efficiency approaches 
that enhance rather than threaten occupant health. 



Increasing household energy efficiency 
through retrofitting existing properties 
is now one of the UK’s and Ireland’s 
strategies to meet energy and climate 
change targets, as well as helping to 
protect against cold-related illnesses. 
Greater insulation and sealing properties 
to prevent heat loss can help those in 
fuel poverty, which is a public health 
problem affecting around 2.4 million 
homes in the UK. 

Yet throughout this process, the impacts 
on the indoor environment have often 
been overlooked. As we begin to un¬ 
derstand the importance of internal 
housing conditions to good health 
and wellbeing, we’re shedding light 
on how some building designs are 
compounding indoor air quality problems. 

It is generally accepted that living in 
homes with reduced ventilation rates 
can lead to problems with condensation 
and mould growth. It is also known that 
the state of our indoor environments 
is influenced by a number of factors. 
Heating, insulation, ventilation and 
people’s behaviours, along with the 
type, orientation and geographic location 
of a property, all work to affect the air 
quality in our homes. 

Over recent years we’ve witnessed a 
rise in allergic diseases that can’t be 
explained by factors such as genetic 
changes alone. The United Kingdom 
has one of the highest occurrences of 
asthma in the world, with the disease 
presenting substantial economic and 
societal pressures. This has led to an 
increased focus on indoor air quality 
to explain this rise - and a robust body 
of evidence now suggests that rates 
of allergic and respiratory disease are 
linked to poor indoor housing conditions. 

Yet no study has been able to assess 
how increasing household energy ef¬ 
ficiency may impact the health and 
wellbeing of people living in homes 
with inadequate ventilation and mould 
growth. 

Based at the University of Exeter Medical 
School’s European Centre for Envi¬ 
ronment & Human Health, we recently 
published findings from a systematic 
review, which showed damp and specific 
types of mould can pose a significant 
health risk to people with asthma. 

We then conducted a study 1 based on 
700 social housing properties in Cornwall, 


to examine how poor air quality and 
dampness can affect the health of people 
living in energy efficient homes. 

We found that greater household energy 
efficiency represented a higher risk of 
asthma, but at the same time lowered 
problems with indoor mould contamination. 

There are a number of potential ex¬ 
planations for these findings, but we 
believe that a failure to heat and 
ventilate the home is likely to lead to 
exposure to dampness-related pollutants. 
The study pointed to other possible 
factors which can affect health in homes 
with high humidity, such as different 
types of moulds, house dust mites and 
bacteria, as well as other biological, 
chemical and physical pollutants not 
assessed in this study. While greater 
insulation in energy efficient homes 
may reduce the risk of condensation, 
this may be impacted by fuel poverty 
where people make choices about 
the way they heat and ventilate the 
home to reduce the cost of fuel bills. 

This study, published in the journal 
Environment International in 2015, 
raises questions about the way energy 
efficiency improvements are made and the 
importance of ventilation. It represents 
the first time we have been able to com¬ 
bine detailed asset management data 
with information about occupant behaviour 
and health, to assess the factors likely 
to contribute to asthma, but there are 
many questions yet to address. 

It is vital that we continually improve the 
energy efficiency of homes to reduce 
the carbon footprint of the domestic 
sector and make homes more affordable 
to heat, but we need to address the 
effectiveness of current ventilation 
methods and the role of occupant 
behaviours. For example future work 
needs to consider how ventilation 
systems cope with the requirements 
of different types of buildings (e.g. houses 
versus flats), fluctuating occupancy rates 
and changes in behaviours, which may 
include the use of different types of 
mechanical ventilation systems. 

Focusing on social housing enabled us 
to explore a wide range of buildings, 
from traditionally stone-built properties, 
through to retrofitted homes and new 
builds. But we were unable to explore 
how homes with a SAP rating of >88 
(Ed. - roughly equivalent to a B1 BER) 


and this should be assessed in future 
work. We also need to overcome some 
of the limitations of current work by 
having a better definition of energy 
efficiency - the current SAP method¬ 
ology does not account for variations 
in occupant behaviours and the actual 
day-to-day performance of a property 
is likely to differ from its predicted energy 
performance. 

The extent to which a home is heated 
and ventilated is also largely controlled 
by the habits of its occupants, and the 
way people live in their homes varies 
hugely. Energy efficiency and the type 
of ventilation system installed needs to 
consider the impact of varying occupant 
behaviours, which can increase the 
indoor humidity at a property. This 
problem may be worsened by the type 
of heating system and by efforts to seal 
cracks and gaps, if due attention isn’t 
given to addressing cold bridging and 
ventilation. That said, this sealing work 
may prevent vapour generated inside 
the dwelling from condensing interstitially, 
reducing the risk of unseen mould 
growth in the structure when combined 
with adequate heating and cold bridging 
detailing. 

Crucially, we know little about how 
these behavioural factors contribute 
to damp and mould in homes that 
have been retrofitted to make them 
more energy efficient - an increasingly 
important issue as huge swathes of 
old housing stock is revamped. We 
believe that occupant behaviours such 
as drying washing on indoor racks, 
not using extractor fans or opening 
windows when showering, and not 
ventilating the home during colder 
months could partly explain our findings. 

Our current study assesses how fuel 
poverty behaviours, use of extractor fans, 
perception of risk and the extent of 
energy efficiency affects the extent 
of indoor mould contamination. The 
findings of this study builds on our 
previous work and will be published 
over the coming weeks to raise 
awareness of the potential problems 
resulting from fuel poverty. 

Richard Sharpe is a PhD researcher at 
the European Centre for Environment 
& Human Health. He has received 
funding from the European Social 
Fund Convergence Programme for 
Cornwall and the Isles of Scilly. 


Sharpe, R., Thornton, C. R., Nikolaou, V. & Osborne, N. J. 2015. Higher energy efficient homes are associated with increased risk of doctor diagnosed asthma 
in a UK sub population. Environment International, 75, 234-244 
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COSTS LESS TO RUN 
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Building quality needs top-down 
legislation & bottom-up leadership 

Opinion pieces are dangerous things, writes Martin Murray. “One accurate scientific measurement is worth 
a thousand expert opinions” as Admiral Grace Murray Hopper reputedly warned. But sometimes an opinion can 
be a useful way of airing a view which might be at best, a hunch, a value judgement, or maybe even a scientificfact. 



Passive house is nearing 25 years of 
scientific facts, and so the question for 
practitioners today is how we can best 
link exemplary construction with everyday 
building practices and on-site behaviours. 
Top-down legislation - as per Ireland’s 
recent building control regulations — is 
little use without a bottom-up transformation 
in the way we educate our workforce 
and commission, tender and construct 
buildings. We urgently need significant 
social housing yet we have ungainly 
legislation and a dearth of leadership. 
This piece is based loosely on the following 
facts, value judgements and hunches. 
Which is which, I leave to the reader. 

1. Small decisions are often agonised 
over, while really big decisions are made 
with abandon. Significant policy decisions, 
particularly when politically opportune, 
rarely get the scrutiny and circumspection 
they deserve. 

2. The really difficult things in construction 
are full of small decisions. The person 
making decisions on site should be en¬ 
couraged to take responsibility for them. 

3. Trying to design a low energy building 
without adequate airtightness is akin 
to watering a garden with a sieve. The 
intentions of Part F (ventilation) of the 
building regulations are not aligned 
to Part L (conservation of fuel and energy). 
Excess renewables are not an adequate 
substitute for poor construction. 

4. The 23% Vat rate on professional 
services (such as passive house design) 
negates the use of such knowledge, 
denying future generations of the long 
term benefits. All insulation materials 
should also be zero Vat rated. 

5. Sub-contractors do not a good main 
contractor make. PPPs are not a 
panacea for quality or effort. Low tenders 
destroy cooperative construction. 

6. You cannot change a building control 
system in two years. The entire Irish 
system needs to be significantly re-thought, 
while educational, professional and 
training systems require time to change. 

7. Ireland’s new building control system 
is a privatisation of risk, and a deskilling 
of local authorities. (In line with the fact 
that Ireland is one of the most politically 
centralised administrations in Europe.) 

8. Good politicians are good at being 
re-elected; everything else is a bonus. 

9. Government departments protect 


their own budgets first. Cooperation with 
other departments does not appear 
to be part of their default value system. 

10. Construction quality is a challenge 
from the bottom up as much as from 
the top down. We need a strategy to 
meet in the middle; blue collar and 
white collar makes green collar. 

11. Many skills within the construction 
industry can only be taught through 
apprenticeship. Architecture might 
well be one. In 2014 only four plasterers 
in Ireland registered for apprenticeship. 

12. Dublin is Europe's capital city for 
solar space-heating suitability. A house 
in Ireland can meet more than 20% of 
its space heating demand through solar 
for eight months of the year, versus seven 
months in Hamburg and six in Frankfurt. 

13. More people die annually as a result 
of bad housing than die on the roads, or 
by suicide. We need to ask why this is 
not a priority issue for society to address. 

14. Every €1 spent within communities 
to create good low energy social housing 
returns €3 to €4, based on savings made 
against fuel poverty, hospital stays, 
better health outcomes, job creation 
and increased disposable incomes. 

15. Addressing why people die due to bad 
housing requires money, effort, sweat 
and maybe tears. It needs government 
departments to talk to each other - Health, 
Social Protection, Environment, Energy, 
Finance and the Prime Minister. One 
suspects this isn’t happening. 

16. ‘Professionalism’ is dead, killed by 
lowest cost tenders. Professional in¬ 
stitutes have become mere trade unions 
for their members’ interests. They 
might be better served by being more 
vocal advocacies for their communities. 

17. If professionals cannot shout ‘stop’ 
against building control regulations 
which are paper heavy, legally fraught, 
expensive to implement and not fit 
for the consumer, then who does? 

18. Lowest tenders are not necessarily 
better. Average tender values give a 
more accurate reflection of true project 
costs and also ‘professional’ services. 

19. Architecture in general is neither a 
fine art nor utilitarian engineering, it is a 
craft-based skill combined with intelligent, 
beautiful design. Good construction is 
the result of collaboration, communication 


and shared values, not competition. 

20. No amount of inspection plans, 
site inspections or occupancy certifi¬ 
cates will protect a project against a 
craftsperson with the attitude: ‘I am 
only here from the neck down’. To 
quote Admiral Hopper again, “you 
manage things, you lead people”. 

21. Good low energy buildings start 
with south facing strategies. Planners 
need education in low energy design 
and site planning. 

22. Front doors don’t always have to face 
the public road. Windows don’t have to ape 
traditional construction. Comfort, low energy 
and good design are mutually inclusive. 

23. Fenestration can be aesthetically 
subjective; in PHPP, fenestration is 
objective regarding energy use. If north 
points have to be shown on plans let 
them be relevant to the design. Inap¬ 
propriate orientation costs money. 

To achieve real build quality we need 
a regulatory control system that rewards 
scientifically verifiable strategies such 
as passive house. We need a system 
that helps develop design skill-sets and 
apprenticeship pathways through a 
stable industry, addressing fuel poverty, 
attracting low property tax and meeting 
local regulatory requirements. We need 
a planning control methodology that allows 
strategic construction-stage revisions to 
refine energy use and focuses expenditure 
not just on paper trails but on good 
construction, adequately paid for by real 
average tender procedures. We need 
contractors with verifiable construction 
skills, rewarded for having permanent 
specialist staff and project management 
skills, and answerable to a trained and 
supported local building control authority, 
in turn supported by a planning authority 
willing to intervene within the free market 
to control ill-considered applications. If we 
actively support design influenced by sci¬ 
ence we may yet bridge the gap between 
blue and white collar and create a green 
collar construction sector that holds 
its rightful place within the economy 
of a country, as opposed to being its 
economic flywheel. A top down legislative 
environment without responsible con¬ 
tracting, bottom-up skills and verified 
design strategies serves no good. 

Martin Murray is an architect in private 
practice. He is a director, former chairman 
and founding member of the Passive 
House Association of Ireland. The views 
expressed here are his personal opinion. 
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SELECTION 




This issue’s international selection of passive and low energy building includes two homes built for retirement 
— one in Austria, one in New Mexico — a striking house in a Romanian forest, and an out-of-this-world 
passive-certified dome in tropical south-west China. 


Halodome, Goaming, 

China 

Words: Kevin M Neary, passive house designer & chartered 
building engineer 


This project started in 2010, when we were asked 
by Halo, the luxury furniture designer and man¬ 
ufacturer, to design a modular timber frame dome 
that could be made in China and exported as 
a kit house. Initially we planned to use glulam 
beams to create the curved structure, but soon 
realised they would be difficult to package into 
a container and erect on site. We then developed 
a trapezium dome design, where we could make 
the size of the panels manageable. 

The design consists of four panel sizes which 
stack on top of one another to form each segment, 
and there are 20 segments per dome. One layer 
of panels forms the insulating zone, and contains 
both mineral wool and phenolic insulation. Each 
panel face is flat, so we needed to provide curved 
battens on both the inside and the outside to create 
the smooth lines of the dome. Once the structure 
was designed, we started to think about the 
insulation requirements required for our client’s 
target market. 


We attended a seminar run by the Passive House 
Academy, which gave us the tools required to design 
the building to passive standard for a temperate 
European climate. Upon certification of our design, 
Halo commissioned the construction of a prototype 
in south-west China, which has a tropical climate. 
This meant the dome would have to be designed 
for cooling rather than heating (the prototype’s 
annual space heating demand is zero, but its 
cooling demand is 42 kWh/m 2 /yr). 

This presented challenges, in particular for the 
membranes. Halodome includes a vapour control 
layer on the outside of the build-up to prevent 
moisture flooding into the structure. Shading was 
also an issue due to the heat gain from sunlight, but 
this was overcome with sunlight-controlled shutters. 
The main problem was heat recovery ventilation, 
as we struggled to find a product which could ad¬ 
dress the humidity of the incoming air. Fortunately 
time caught up with us, and Paul designed a new 
MVHR unit (the Novus 300) with humidity recovery. 
The project was certified as a passive house in 
October 2013, and was the first domestic certified 
passive house in China. Halodome (HK) Limited have 
now started volume production of the design from 
China, with the first orders due to arrive in Denmark 
in May 2015, though not all will necessarily 
be to the passive house standard. ► 
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Passive House Che, I 
Suceava, Romania 


On this project, the challenge for Bucharest- 
based Tecto Architects was to create a simple, 
sustainable, two-storey home on a rather special 
site: a mature forest within the city of Suceava, 
in northern Romania. Naturally for a passive 
house, the building’s form and orientation are 
designed to maximise daylight and solar gain 
through south-facing orientation. Siting the house 
on an elevated slope helped to achieve this, 
and to provide views over the forest. 

To match its surroundings, the house is clad 
externally with cedar slates, while a green roof 
helps to recover the natural surface displaced 
when the house was built. The design of the 
house is based around a central glazed court¬ 
yard, allowing the building to communicate 
with its natural environment. This glazed core 
incorporates the stairs, hallways, and according 
to the architects, “spaces where one can feel 
outside although inside”. 

The timber frame walls are insulated with cel¬ 
lulose and woodfibre board, and protected 
with intelligent vapour membranes. The client 
chose not to have the house certified by the 
Passive House Institute, but it seems to tick all 
the right boxes: it was designed with PHPP, 


has a space heating demand of 14 kWh/m 2 /yr, 
and airtightness of 0.4 ACH. 

A small gas boiler distributes heat to radiant 
underfloor and wall heating panels, while the 
sitting room also has a standalone wood chip 
stove. As well as mechanical heat recovery 


ventilation, the house also has an earth-to-air 
heat exchanger that draws on the free con¬ 
stant temperature of the ground throughout 
the year, cooling incoming air in summer, and 
preheating it in winter. The owners are planning 
to put in a solar PV system to generate their 
own electricity too. ► 
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TAOsHouse, 

New Mexico, USA 


Long-time Taos, New Mexico residents Ross 
and Kristin Ulibarri looked to the future with 
TAOsHouse, a ‘prairie-style’ certified passive 
house located in a co-housing community. 
The house was designed to ensure the couple, 
in their mid-sixties, can actively enjoy this mountain 
town and live at home for decades to come. 

“We not only wanted a beautiful home, but we 
were also interested in furthering sustainable 
housing by building a cutting-edge home,” says 


Ross. Designed by Sante Fe-based passive 
house designers Needbased Inc, the house 
has timber frame walls and a roof that are in¬ 
sulated with both cellulose and EPS, delivering 
U-values better than 0.10. Airtightness is 0.42 
air changes per hour, space heating demand 
is 11 kWh/m 2 /yr, while the heat load is 9 W/m 2 . 
Meanwhile, a solar PV array on the roof means 
TAOsHouse’s net energy use is zero. 

“Energy conservation and efficiency are designed 
into a passive house from the beginning, versus 
relying on complex systems to make it com¬ 
fortable or reduce its energy use after it’s built,” 
says Jonah Stanford, Needbased’s principal. 
“Mechanical systems cost money to repair 



and replace. The fundamental performance 
of a passive house is just based on physics 
and conservation — and it is more enduring 
and less expensive to conserve energy than 
it is to create it.” 

The Ulibarris chose to build their new home 
at Valverde Commons, a 28-home co-housing 
community. The site’s common house includes 
a shared kitchen and space for meals, classes 
and events. The community surrounds a shared 
meadow and borders 10 acres of farmland, 
community gardens and public-access open 
space. And the view isn’t bad either, with TAOs¬ 
House’s expanses of triple-glazing framing 
views of nearby Taos Mountain. ► 
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White Pine Bungalow, 
Althoflein, Austria 


This project came about in February 2013, 
when architect Thomas Abendroth took part 
in a “speed dating” session with prospective 


clients at a construction exhibition in Vienna. 
There he met the Spaths, a couple looking to 
build a home for their retirement. Their seven- 
minute meeting would ultimately lead to the 
creation of White Pine Bungalow, a striking 
low energy house in Austria’s wine region. 

The clients were keen to minimise the house’s impact 


on the environment, so Abendroth adapted a 
passive house approach. The timber frame is 
heavily insulated, with U-values for the walls, 
roof and floor all 0.11 or better. Besides this, the 
house is orientated to the south, has triple-glazing 
and heat recovery ventilation, and boasts air¬ 
tightness of 0.59 air changes per hour. But the 
unfavourable surface-to-volume ratio means it 







































































































































































































































































































































Photos: Andreas Buchberger 



international 


didn’t quite meet the passive house standard, 
with space heating demand and heat load coming 
out at 25 kWh/m 2 /yr and 20 W/m 2 respectively. 

Inside, a ground source heat pump provides 
any additional heat needed for the open plan 
spaces. Outside, the house is clad with verti¬ 
cal white fir slates in different dimensions and 
arrangements, creating a lively facade that 
the sun bounces off to create different conditions 
of light and shade. An overhanging roof to the 
south, and aluminium shutters to the west, 
provide protection from glare and overheating. 

There are two outbuildings on the site, while 
fencing that matches the facade of the house 
wraps the perimeter of the whole residence, 
hiding a terraced private courtyard designed 
by landscape architect Joachim Kraftner. The 
couple wanted the house to be fit for their re¬ 
tirement, so everything sits on one level. There’s 
even a separate entrance — with its own shower 
and a mudroom — for when the Spaths come 
back from a long hike with their dog through 
this region of farmland and rolling hills. 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 
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ESSEX HOUSE 


NEARS PASSIVE 


MLAGAINST the 

ODDS 
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new build 


When Mike Jacob of Trunk Low 
Energy Building started planning 
to build this unique Essex home, it 
seemed likely to run way over budget, 
and still fail to meet the passive house 
standard. But rethinking key details 
and making tough compromises got 
the house within touching distance 
of passive, while slashing costs. 

Words: Mike Jacob, 
Trunk Low Energy Building 



It’s not unusual for us, as a project manage¬ 
ment and low energy building consultancy, to 
be presented with designs that have not been 
tested from either a cost or energy perspective. 

In fact it is unusual to be presented with one 
that has. Passive House Plus readers might find 
this surprising, but we often find ourselves being 
the bearers of bad news to clients who have 
spent months, and sometimes years, investing 
emotionally and financially in a design for their 
new home. 

The Knights Hill project in Essex is perhaps 
the most striking example of a budget and 
performance gap we have seen in the last five 
years. The fact it is now completed with happy 
clients also makes it one of the most satisfying 
challenges we have overcome. 

When we first met Jason and Lucy Reeve they 
were somewhat jaded by a frustrating planning 
process, but had a hard-won consent in their 
hands and the enthusiasm and drive to build 
their ideal home. 


They wanted to benefit from the inherent sav¬ 
ings of a project-managed solution rather than 
a main contractor, and were referred to Trunk 
Low Energy Building. They were already 
committed to a timber frame build from Touch- 
wood Homes, a local company with experience 
delivering to the passive house standard. 

Our first task is usually to generate cost and 
energy models, if none exist. This gives everyone 
involved clarity and provides a focus for all neces¬ 
sary decision-making. In this instance, Rod Williams 
of Williams Energy took care of the PHPP mod¬ 
elling and we focused on the detailed costings. 

The point to keep in mind, for anyone yet to plan 
their build, is that both these pieces of work were 
done after planning permission had been granted. 
This is too late. The cost and energy analysis 
should be embedded into the pre-planning stage 
to ensure the scheme that is submitted works 
on all levels. The client’s emotional investment 
in the design is then based on its viability. 

We try to emphasise this to clients whenever 


we join a team earlier on in the process - and 
although there is no doubt that there are teams 
out there who work this way as standard, the 
norm in our experience is either a ‘hope for the 
best’ strategy, or an over-reliance in their budget¬ 
ing on superficial cost estimates that are not 
sufficiently detailed and end up inflating during 
the build. 

In broad-brush terms, the scheme we costed 
in this instance was almost double the client’s 
budget. The passive house performance tar¬ 
gets were not being met either. Although the 
design was close, it was not close enough to 
be certified, mainly because the shape of the 
house is complicated and inefficient. There 
were also some overheating issues that had 
to be dealt with. 

There are various strategies that can be em¬ 
ployed in situations like this. The Reeves opted 
for the most ambitious — as far as testing the 
art of the possible, and their own input as 
hands-on clients was concerned. Rather than 
give up or take a deep breath and go back to ► 
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• thermal bridge free wall, with 
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new build 



(above) a combination of Sussex chestnut cladding and handmade bricks clad the exterior walls, while the 
front door is fully passive house certified, from Urban Front; (below) the complex shape meant it would be 
harder to achieve the passive house standard; (p35, bottom 1-r) the Viking House passive slab foundation 
system virtually eliminates the critical wall to floor cold bridge; two different stages showing the erection of 
the timber frame on top of the insulated slab 



planning with a revised scheme, they wanted to 
find a way to make the design they had grown 
to love work, even if it was at the expense of 
a few kWh/m 2 /yr. 

We began the process of appraising alternative, 
more cost-effective options, for the big-ticket 
items — those which would have no negative 
impact on building performance. We worked 
closely with Rod Williams, who refined the 
PHPP model and also developed several it¬ 
erations of the wall to floor junction in the 
Therm software, in particular around the top 
of the basement walls, to test the use of ICF 
instead of a pre-cast system. We found that 
we were able to sit the sole plate on a strip of 
high density EPS which spanned the top of 
the concrete core. This virtually eliminated an 
otherwise significant thermal bridge and gave 
us confidence in pursuing a solution that was 
substantially cheaper than the one initially de¬ 
signed, in part due to the method of construction, 
but also due to the way it was procured. This 
gave us a saving of approximately £70,000. 

We undertook a lot of work liaising with sup¬ 
pliers and warranty companies to interrogate 
the structural waterproofing system. In the end 
Kryton waterproof concrete and Integraspec 
ICF gained type approval with Checkmate, 
which allowed us to omit the expensive tanking 
solution from the scheme, saving approximately 
another £10,000. We also found a highly sat¬ 
isfactory glazing solution from Norrsken, which 
stacked up on all fronts against the initial pre¬ 
ferred supplier, and again saved money with¬ 
out impacting on performance. 

The M&E solution was stripped bare to a simple 
LPG boiler delivering hot water to towel rails 
and a heating element in the MVHR system. 
There is also electric underfloor heating in wet 
rooms, and the obligatory wood burning stove 
and solar thermal - but previous notions of 
underfloor heating throughout the house and 
heat pump or biomass solutions were abandoned, 
following lengthy discussions with passive house 
consultancy Warm. This saved around £20,000. 

Beyond the focus on ‘big stuff’, the Reeves 
embraced the principle that if they really wanted 
to build this design within their budget, they would 
have to get stuck in and make compromises. They 
undertook all decorating themselves, and de¬ 
layed their green roof and all the soft landscap¬ 
ing. They purchased site accommodation and 
security items to be resold at the end, opted 
for Spanish rather than Welsh slate, stripped 
back the M&E, and put to one side aspirations 
for on-site energy generation. 

Funds were focused, above all else, on getting 
the fabric right and then making careful material 
choices of a high quality that would last a very long 
time— such as natural stone flooring, Sussex 
chestnut cladding, terne-coated stainless steel 
and an Urban Front passive certified front door. 

The airtightness target of 0.6 ACH was met. 
There were niggles with water ingress in strange 
places, which we resolved, and there was some 
fine-tuning required to the heating and venti¬ 
lation systems. The Reeves have now lived in 
their forever home for almost a year and are very 
happy. We intend to stay close to them to ensure 
that this remains the case for years to come. 

Mike Jacob is a chartered construction manager 
and certified passive house tradesperson, and is 
managing director of Trunk Low Energy Building ► 
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new build 



SELECTED PROJECT DETAILS 
Clients: Jason & Lucy Reeve 
Project management & QS: 

Trunk Low Energy Building 
Timber frame: Touchwood Homes 
Energy consultant: Williams Energy 
Architect: Kirkland Fraser Moore 
Civil & structural engineering: 

Michael Evans & Associates 
Mechanical contractor: Baystar 
Airtightness tester: Airtightness Testing UK 
Cellulose insulation: Warmcel 
Airtightness products: Pro Clima 
Windows & sliding doors (supplier): Norrsken 
Windows & sliding doors (manufacturer): 
Viking Window AS 
Front door: Urban Front 
LPG boiler: Vaillant 


Wood burning stove: Morso 
MVHR: Zehnder 

Rainwater harvesting: Rainwater Harvesting UK 

Electrical contractor: ETS 

Cladding: Inwood 

Lighting: Sam Coles Lighting 

Passive house slab: Viking House (producedby Airpacks) 

ICF Basement: Integraspec 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 




PROJECT OVERVIEW: 




Building typ 


250m sq m detached timber 
frame house with ICF basement 


Essex, England 

March 2014 



not certified 


17 kWh/m 2 /yr 


Thermal bridging: 


Y value in SAP was 0.005. 
Extensive work was undertaken in conjunction 
with Williams Energy to eliminate the base¬ 
ment to timber frame sole plate thermal bridge, 
and wall-floor junction elsewhere. The rest 
of the frame included details which are al¬ 
ready thermal bridge free. The basement 
junction incorporated a 50mm horizontal 
strip of EPS 300 sitting in the 200mm concrete 
core at the top of the ICF walls. The 300mm 
sole plate sat directly on this with 100mm of 
the sole plate projecting beyond the concrete 
core and hanging over the EPS in the ICF 
walls. The wall to floor junction elsewhere was 
maintained as thermal bridge free using a 
300mm fully filled I-beam system sitting on 
a Viking House Passive slab with EPS 300 
perimeter upstand. 

Viking House Passive slab, certified 
by the Passive House Institute, with 300mm 
EPS and EPS 300 perimeter detail. U-value: 0.10 
g Touchwood I-beam system timber frame 
system with 300mm Warmcel insulation. Ex¬ 
ternal sheathing & airtight layer formed from 
16mm Ageapan DWD board, sealed with butyl 
sealant. 22mm chestnut cladding and hand¬ 
made bricks form the exterior. U-value: 0.10 
Same roof build up as walls with Spanish 
slate and tern coated stainless steel roof 
covering externally. U-value: 0.10 

Viking Window alu- 
clad triple-glazed Passiv windows. U-value: 0.7 
Urban Front E98 Passiv insulated 
door in iroko. Passive House Institute certified. 
Installed U-value: 0.8 


Heating system 


Vaillant Ecotec LPG boiler 
& Kingspan solar thermal collectors feeding 
Gledhill cylinder, which supplies domestic 
hot water and feeds towel rails and a heating 
coil in the MVHR supply air. Bathrooms also 
have electric underfloor heating. Also Morso 
SI0-40 wood burning stove. 

1 Zehnder ComfoAir 550 MVHR. 
Passive House Institute certified heat recovery 
efficiency of 84%. 

cellulose insulation, recycled 
materials for back-filling around basement, 
Polyagg recycled EPS waste in place of granular 
fill around basement, UK sourced coppiced 
chestnut cladding, Osmo UV natural protection 
oil for timber cladding, ecological paints. 
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Safeguarding historic documents 
and other artefacts requires stable 
building conditions. Until now this was 
usually achieved with the expensive 
and energy-hogging use of heating 
and cooling equipment, but a new 
approach by Herefordshire Council 
used the passive house approach 
to conserve energy, money — and 
the county’s precious historical 
archives. 

Words: Kate de Selincourt 


With its ancient black-and-white cottages, and 
medieval churches and barns, Herefordshire 
is a county packed with history - and to match 
that, extensive archives on paper, wood and cloth. 
Its collection includes medieval maps and manu¬ 
scripts, paintings, sculptures, even Anglo-Saxon 
construction timbers, plus “an awful lot of news¬ 
papers”. 

Afew years ago. Herefordshire Council realised 
it had a problem. Its archive accommodation was 
not up to the standards needed to preserve 
the contents safely. It would have to build a new 
repository that met the standard required, or 
the entire collection would go out of the county 
and be archived elsewhere. 

But an archive building does not come cheap. 
Arts Council England recently suggested the 
build cost of a public archive is around £3,600 
per square metre. Nonetheless, Herefordshire 
set about procuring a building that would meet 
the required climate control standards, within 
the tightest budget possible. 

Passive house design specialists Architype 
were approached to submit a design for the 
building, which would include a repository for the 
collection plus offices, labs and exhibition areas. 
The firm teamed up with passive house specialists 
Nick Grant and Alan Clarke and — along with Kier 


Construction and E3 engineers later in the process 

— they investigated what could be achieved. 

The materials in an archive require stable 
conditions - not too warm, not too cold, not too 
dry and in particular, not too damp. Temperatures 
should be between 14C and 19C, and relative 
humidity close to 50%. 

There are not many days of the year when these 
are the outdoor conditions, so modern archives 
tend to feature heating for the winter and cooling 
in summer, and both de- and re-humidification 
equipment, all controlled by a building manage¬ 
ment system. 

However, there can be problems with this arrange¬ 
ment. As lead architect Mark Barry recalls: “We 
looked at some critically acclaimed archives, 
and we found out that not only had they been 
expensive to build, they also used a huge amount 
of energy and so were really expensive to run 

- some had bills in the order of £80,000 to 
£100,000 a year. 

“Speaking to the facilities managers we found 
many had problems, such as plant running high 
too often. Sometimes repositories were even 
having to be emptied because they got too warm.” 

Nick Grant believes that problems like this are 
inherent in complex building services set-ups. 
“The more complexity you have, the more chance 
there is of unforeseen effects and gremlins. Weird 
stuff happens; even when a building appeared to 
be working perfectly when it was commissioned, 
the conditions change, and something unfore¬ 
seen kicks in,” he says. 

In the light of these problems, combined with 
the very constrained budget, Architype and 
their colleagues went back to first principles 
to rethink everything from scratch. By good 
fortune, at around the same time the British 
Standards Institution (BSI) published its new 
guidance on archive storage facilities. Although 
the basic temperature and humidity requirements 
were unaltered, there was a new acknowledge¬ 
ment of the need to save energy, and a fresh 
insight that it was not necessarily a fixed optimum 
point that was important, but protection from 
sudden changes in conditions. ► 


(below) the contents of the archives should provide ample buffering to ensure there are not unwanted swings 
in humidity, but by adding the conditioning the air in the archive can be directly controlled as well 



Photos: Dennis Gilbert/View Pictures Ltd 
































fj 

1 

i ! 

I ’ j 

m 


"7 

i 











- 

mgm 

Nil 
















1 Mwjg a t 






\7 £r S 

) , ( 








O' * * 

*-f**>»i 








( \ Vy 

uk 















10 /) 



























A k 





Ywi ■ ■ j 











7^2 L 




(pig 













And this is exactly what you see in a passive 
building: the airtight fabric and high levels of 
thermal insulation keep the inside isolated 
from the vagaries of outside conditions—just 
what is required in a repository. 

Some initial calculations were done by Nick 
Grant, who modelled conditions in a notional 
repository: a reasonably large three-storey, 
highly insulated, highly airtight box. “Looking at 
weather data and assuming a small amount 
of heating to keep temperature above 14C, 
we found that on average, the conditions would 
even out to those that were required: the slightly 
more humid air in summer would be balanced 
by drier air in winter,” he says. 

Nick also drew inspiration from another building 
physics expert. “Tim Padfield’s analysis suggests 
that because of the large buffering capacity of 
the building and even more so, the archive itself, 
and the storage boxes, the stored material would 
stay safely within the parameters required,” 
he says. 

These initial calculations convinced the team that 
the passive house approach would be the right 
one for Herefordshire’s new archives, and a 












































proposal began to take shape. Although 
archival records, like human occupants, enjoy 
the steady temperatures that passive house 
design can offer, there are important differences. 

In a passive house occupied by people, there 
is a high ventilation rate - to remove the high 
quantities of moisture and pollutants gener¬ 


ated by people doing people things. Hence 
the use of MVHR units that can pre-filter the 
air, recover the heat, and replace polluted air 
with filtered fresh air at a comfortable temper¬ 
ature. By contrast, an archive produces virtually 
no pollution, and is only visited occasionally 
to store and retrieve documents. So very little 
ventilation is needed, which means the influence 


of external conditions can be minimised too. 

The team was confident that with their experience 
of designing to the passive house standard, 
they could build an extremely airtight building, 
and use the minimal fresh air requirement to 
slightly pressurise it with filtered air. This would 
virtually eliminate uncontrolled infiltration — ► 
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(top) part of the Limetec system that clads the timber 
frame building; (above) the timber frame structure 
from Cygnum was fully filled with Warmcel insulation; 
(below) the two parts of the building, concrete and timber 
frame, sit side-by-side, but are thermally independent; 
(bottom) the repository itself is basically a big concrete 
box with a Warmcel-insulated larsen truss system ex¬ 
ternally, covered here in Bitroc board; (P39) the timber 
building has a generous amount of glazing to make 
the most of the views outside, with shading above 
each run of glass to minimise summer overheating 




and hence minimise the need to remove any heat, 
cold or moisture that outside air would bring in. 

This approach is strongly endorsed in the new 
BSI guidance. As Architype’s Mark Barry ex¬ 
plains, this advice grew out of the experience 
of the archives inspectorate, which monitors a 
lot of archive buildings and observed that more 
thermally massive and airtight buildings (often 
the older ones) are a lot more stable, and give 
a much longer safety margin if plant malfunc¬ 
tions. The guidance underlines the importance 
of airtightness, and as M&E lead Andy Jarvis 
of E3 explains: “Airtightness was a critical part of 
the strategy, and we achieved an airtightness of 
0.35 ach at 50 Pascals over the whole building.” 

Close teamwork between the design team and 
contractor Kier, to deliver such a tight building, 
was a pleasure, Nick Grant recalls: “This was 
a real two-way process that moved everyone’s 
knowledge forward. Project manager Jeremy 
Mann rose to the challenge and achieved an 
outstanding result, often rolling up his sleeves 
to do some of the more fiddly details himself.” 

Alongside the complexity, another problem 
found in many archive buildings is heat leaking 
into the archive rooms from adjacent spaces 
occupied by staff and public visitors. 

As Architype’s Mark Barry observes:" You can 
get separate bits of conditioning plant in ad¬ 
jacent parts of the building basically fighting 
each other: if archives and office spaces are 
not thermally completely separated, you get 
the cooling system fighting to cool one part of 
the building, with the heating next door fight¬ 
ing to warm it up the other side of the wall, 
and this spirals until both plants are going flat 
out. No wonder the bills get so high.” 

This situation can be exacerbated because it 
is common for archive buildings to devote an 
entire floor at street level to offices and pub¬ 
lic spaces. Isolating one storey of a building 
thermally from another - especially if there is 
a heavy structure higher up - is extremely dif¬ 
ficult, because of the need for a strong struc¬ 
ture to pass right up through the building. But in 
Hereford, the team proposed to tackle this very 
simply - by placing the two parts of the building 
side-by-side, with a fully insulated cavity between, 
allowing them to operate independently. 

The temperature in a passive house does change 
noticeably in response to the sun: and this 
tends to be welcomed in winter, though some¬ 
times solar gain is limited by shading in summer. 
However an archive is really a lot better off kept 
in the dark, so a windowless block was proposed 
for the repository, removing those fluctuations. 

The team was convinced their approach would 
work well, would use spectacularly less energy 
than the norm, and would cost less to build as well. 
There was nevertheless pressure to cling to the 
‘standard’ route: to design a heavily conditioned 
archive and then, because of the council’s ambi¬ 
tions for sustainability, to install renewables to 
‘offset’ the energy use, in order to reach the 
Breeam Very Good standard. A crunch point came 
when the budget hit a wall, and it looked as though 
there would be no new archive, and the col¬ 
lection would be sent out of the county after all. 

But Architype and their colleagues were able 
to offer Herefordshire Council a way out. “We 
said to the client if you go for passive house 
instead of Breeam, we will be able to design 


a much more stable building with very low en¬ 
ergy use, with very little to go wrong,” Mark Barry 
recalls. The passive house scheme was costed, 
and showed an estimated 4.5% saving on build 
costs, plus around £60,000 a year in running 
cost savings, compared to other facilities built 
to current standards.” 

The council said yes, and the Herefordshire 
Archive and Records Centre (Hare) got underway, 
with construction starting in August 2013, and 
a staged handover beginning in late 2014. 

As Andy Jarvis of E3 explains, the quality of 
the fabric is what ended up saving the money: 
“In a ‘standard’ archive, control systems are 
needed to counter influences on the space 
from heat and cold, air, lights, and people — 
you then need the dehumidification, cooling etc 
of the spaces. We are keeping these influ¬ 
ences out and avoiding all that expense. We 
were able to deliver this at a very low price, well 
below the benchmark for this kind of facility.” 

Jarvis says there is a big difference between 
the new and old British standards for archives. 
“The upgrade [in standards] is a very good thing! 
It recognises that passive design is more ad¬ 
vantageous and points to [thermal] mass, high 
insulation, and to controlling inputs — of air in 
particular via airtightness, also light and so forth. 

“It also nods towards the ability for conditions 
to move alongside seasonal changes, allowing 
the conditions to float within a band. It’s a more 
flexible approach, and was a key element in 
allowing the client and the team to think how 
spaces would work seasonally, rather than 
seeking rigid all year round control.” 

However as this building is — we believe — 
the first public archive to be designed and built 
to these new standards, the team also under¬ 
took extensive modelling: “We analysed the de¬ 
sign under a huge range of parameters,” Andy 
Jarvis recalls, putting it though its virtual paces 
across all kinds of conditions. “The building is 
meant to last a very long time, so we modelled 
its behaviour against London climate data as 
well as Hereford’s, to simulate its behaviour 
in a changing climate.” 

Although everyone was keen to understand the 
figures, the passive house approach also chimed 
with the archivists’ own experience. “It was 
great to have the archivists as part of the 
team; they gave valuable inputs from their ex¬ 
periences with other buildings,” Andy Jarvis 
says. “They appreciated the benefits of a more 
passive approach, having had experience with 
more complicated systems.” 

As a result of the modelling E3 added the ca¬ 
pacity to cool and dehumidity the minimal amount 
of supply air, so that internal conditions would 
stay on target during a hot humid summer. 

“We believe that the contents of the archives 
will provide ample buffering to ensure there 
are not unwanted swings in humidity, but by 
adding the conditioning we can directly con¬ 
trol the air in the archive as well, to give addi¬ 
tional reassurance to the client,” says Nick Grant. 

The small amount of heat required in winter 
(around IkW to each floor) is provided via air 
which is recirculated through small air han¬ 
dling units, keeping plumbing out of the archive 
storage rooms. Recirculation was used because 
the fresh air ventilation rate required is too ► 
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small to deliver sufficient heat, and minimal ven¬ 
tilation is key to the stability of the interior. 

At the front of the building, thermally separate 
from the archive, are the new offices, exhibition 
spaces and conservation labs. Built by Irish 
timber frame manufacturer Cygnum - whose 
work on Architype’s passive house projects 
includes the Oak Meadow & Wilkinson schools, 
and the forthcoming UEA Enterprise Centre - this 
part of the building is clad in lime render, and 
there is also generous glazing to make the most 
of the views outside, with shading above each 
run of glass to minimise summer overheating. 
Manually openable louvered lights with insect mesh 
allow for natural ventilation in hot weather, while 
a gas boiler also heats this space via radiators. 

The repository itself is basically a big concrete 
box, but Architype wanted the occupied part of 
the building to look softer and more attractive. 
“We found that a vertical cedar shingle cladding 
was pretty much the cheapest of the options we 
looked at. It’s a beautiful material, and will be 
slowly weathering down to silver,” Mark Barry says. 


□ ZES 


SO 




The whole team is now enthusiastic about put¬ 
ting their experience in designing the archive 
into practice elsewhere, and perhaps making 
an even simpler building next time: “Our ex¬ 
perience with passive house is each time we 
revisit a basic design type, things have got 
simpler and better,” Nick Grant says. “We were 
able to do this with the schools, so hopefully 
if we get the chance to design another archive, it 
will be even simpler.” 



Andy Jarvis now wants to take this approach to 
archive design forward: “The new guidance and 
passive house have come together and led to 
a new way of doing this, it’s definitely the way to 
do it in the future.” Herefordshire has effectively 
led the way, he believes. “I think this is great for 
the client because they were in a difficult position, 
struggling financially, but they stuck with it, and 
now they have something they can show off.” 


SELECTED PROJECT DETAILS 
Client: Herefordshire Council 
Architect: Architype 
M&E engineer: E3 Consulting Engineers 
Contractor: Kier Group 

Civil & structural engineering: Eastwood & Partners 

Energy consultant: Elemental Solutions 

Energy consultant: Alan Clarke 

Project manager: EC Harris 

M&E contractor: Axiom Building Services 

Airtightness tester: HRS Services 

Timber frame: Cygnum 

Cellulose insulation: Warmcel 

Cellulose insulation installer: PYC Insulation 

Floor insulation: Jabfloor 

Airtightness products: ProClima & Siga 

Windows, doors & curtain walling: Pacegrade 

Roof windows: DVS Ltd 

Cladding supplier: M Camilleri & Sons 

Screeds: Avonline Flooring 

Sheathing boards: Warren Insulation Ltd 

Plasterboard: Gyproc 

Ventilation: GEA Heat Exchangers Ltd. 

Condensing boilers: Vaillant 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 





Timber building: Floating raft, below raft 250mm 
of Jabfloor EPS insulation. U-value: 0.10 
Concrete building: Strip footings with 150mm 
of Jabfloor EPS insulation. U-value: 0.11 

Timber building: Limetec render externally on 
50mm vent batons, on 18mm Bitroc, on 340mm 
prefabricated timber frame from Cygnum, 
fully filled with Warmcel insulation. U-value: 0.13 
Concrete building: Cedar shingles externally, 
followed inside by 100mm vent baton, Bitroc 
board, 300mm larson truss fully filled with 
Warmcel, on 215mm concrete block with in¬ 
ternal sand and cement parge / airtightness 
layer. U-value: 0.13 

Timber building: Single ply roofing membrane, 
on 18mm plywood roof deck, on ventilation 
firrings, on breather board, on 400mm I-joists 
fully filled with Warmcel insulation, on 18mm 
OSB and Duraline, ceiling finishes to suit. U- 
value: 0.10 

Concrete building: In situ reinforced concrete 
roof slab with tapered EPS insulation over, 
with single ply membrane covering. U-value: 0.11 
Gutmann Mira Therm 08 triple- 
glazed timber aluclad windows with Swis- 
spacer. U-value: 0.8 

Raico Therm+ H-l alu-clad 
timber curtain walling system. Passive House 
Institute certified advanced component. U- 
value: 0.84 to 1.0 

BB 10 Lamilux FE Energysave 
roof lights. Passive House Institute certified 
advanced component. U-value: 0.84 

The building is heated 
using a natural gas fired LPHW system, with 
two circuits, one serving a radiator heating 
system in the office building, the other serv¬ 
ing the repository ventilation system. Heat 
is generated by 2 x Vaillant Ecotec plus 624 
boilers with a heat output range of 24.4 to 
25.7 kW. The boilers have a NOx of 32.3 
mg/kWh and are rated SedbukA, 89.4. Hot 
water is produced locally by low storage electric 
hot water heaters, close to the water outlets. 

There are three types of venti¬ 
lation system installed in the building. The main 
office building is ventilated using a GEACL20 
IVBV complete with heat wheel heat recovery 
class HI, 82% efficiency. Each of the repositories 
has a GEA recirculation air handling unit. The 
photo store has a more sophisticated unit, 
to cool and dehumidify the air to the photo 
store only, because of the cooler and drier 
conditions required there. The repositories 
also share a single GEA type IVBV fresh air 
handling unit, complete with heating, cooling 
and dehumidification to control conditions. All 
units are complete with variable speed fans 
and filters to suit. The systems are all con¬ 
trolled directly by the Trend BMS. 

While there are no renewable 
systems installed in the new building, the 
building has been designed to accept the in¬ 
stallation of a substantial PV array at roof 
level should this be viable in future. 
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marries traditional style 
with passive performance 


From a distance Steel Farm looks like a traditional Northumberland farmhouse, with its sandstone exterior 
and cluster of outbuildings. But inside, it is something very different. 


Steel Farm is the first certified passive building 
in Northumberland, and the first cavity wall passive 
house in the north east of England. It is located 
near Hexham in the North Pennine area of 
outstanding natural beauty (AONB). Having 
bought sufficient land to create a 70 hectare 
organic farm here, but been unable to find a 
suitable home nearby, its owners Trevor and 
Judith Gospel needed to build from scratch. 

While they were concerned about environ¬ 


mental impact, their primary goal was to build 
a decent, comfortable home, and to minimise 
their energy bills. Conscious that they had 
lived in bitterly cold, draughty, uncomfortable, 
hard-to-heat homes all their lives, they knew 
that they wanted something very different. After 
intensive research and investigation, they dis¬ 
covered the passive house standard, and one 
of its leading exponents in the UK, architect Mark 
Siddall of LEAP (Lovingly Engineered Archi¬ 
tectural Process). 


Start with good design 

From the very beginning their aim was to preserve 
the character of the AONB. The challenge was 
achieving this without compromising on energy 
efficiency. The shape of a building, and the area 
and proportions of its windows, strongly influence 
both architectural character and energy per¬ 
formance. Detailed energy models were pro¬ 
duced early in the design process, well before 
planning permission was applied for. Conditions 
imposed in the outline planning permission 
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dictated the use of natural stone for the walls, 
slate for the roof, and a traditional appearance. 
After detailed discussions with the local planning 
authority, the team was able to ensure these 
requirements did not compromise the ambition 
of building a passive house. 

Full planning permission was received in Sep¬ 
tember 2011. After this the hard work really 
began. While Siddall was confident that the 
design would work technically, he was also 
conscious that he had to design a home that 
was cost-effective. Undertaking detailed ther¬ 
mal bridge calculations at design stage meant 
it was possible to avoid the time and labour 
cost associated with the installation of 435 
square meters of insulation. This saved Trevor 
and Judith approximately £3,000. Siddall says 
that making an investment in good design is 
worthwhile because it reduces construction 
costs and optimises energy bills. Compared 
to the cost of construction, he says, it is surprising 
how cost-effective well-considered design advice 
can be. 

Pay attention to detail 

With a high level of confidence in the design, it 
was then a matter of finding a building contractor 
that had a good track record of undertaking 
conscientious work. Pre-tender interviews 
and visits to completed projects were used to 
help identify suitable builders. After a number 
of interviews and meetings, a shortlist of con¬ 
tractors was selected and the project went out 
to tender. All relevant construction details, and 
the various roles and responsibilities that would 
be required throughout the project, were dis¬ 
cussed with tendering parties. The winning 
contractor, JD Joinery & Building, demonstrated 
high standards of workmanship and client sat¬ 
isfaction, although they had not previously 
worked on a project that had been subject to 
an air leakage test. 

Excellent standards of communication were 
critical to the project’s success — as was a 
high level of technical awareness and crafts¬ 
manship. These needs were met through a 
number of factors, including the development 
of a comprehensive set of working drawings prior 
to tender, and a robust set of contract docu¬ 
ments. A zero defects policy was developed 
whereby all aspects of the design were to be 
resolved prior to commencement on site. In total 
31 drawings and schedules were prepared, and 
a further 64 construction details were developed. 

Siddall provided training for the site manager, site 
foreman and each trade (stonemasons, electrician 
and plumber) in preparation for the work they 
were to undertake. Among other subject areas, 
these training sessions were used to develop 
an understanding of how to form a successful 
air barrier and how to install the MVHR system. 
As architect and certified passive house designer, 
Siddall undertook site inspections and offered 
feedback on the build quality and sequencing 
of the construction. JD Joinery & Building also 
collated photographic evidence to help verity their 
compliance with the design and specification. 

One of the aims on Steel Farm was to use regional 
skills and knowledge in the design and con¬ 
struction, and to help foster a product supply 
chain for low energy buildings in the region. The 
project also provided an opportunity to develop 
cost-effective construction details suitable for small 
to medium sized developments, and to demon¬ 
strate that traditional materials and advanced 
standards of construction could be combined 



(above) the external walls are clad in local sandstone 
followed inside by a 300mm cavity insulated with 
Knauf mineral wool insulation 

sympathetically in an area of outstanding natural 
beauty. Construction commenced in July 2012 
in an effort to minimise exposure to severe 
weather, though it ended up being one of the 
wettest summers on record. 


proving the radiant temperature of the sur¬ 
faces within the rooms. The window proportions 
were optimised to achieve high standards of 
natural daylight and solar gains. Smaller win¬ 
dows are located on the north, east and west 
elevations so as to minimise heat loss, and 
larger windows to the south. Window proportions 
were refined to reflect those of a traditional building 
in the AONB. 

To help maintain quality Ian, the site foreman, 
assumed the role of airtightness and thermal 
integrity champion or ‘Attic’. This required him 
to provide on-site day-to-day supervision so 
that convective thermal bypass mechanisms 
could be avoided. His role proved crucial to 
the project’s successful airtightness result. The 
blower door test produced an n50 result of 
0.32 ACH at 50pa (0.35m 3 /m 2 /hr at 50pa). 
Siddall says this is proof of the effort and hard 
work of Joe's team, especially considering it was 
their first ever pressure test. Patrick Doherty, 
the building control officer, informed the team 
that before Steel Farm the best recorded air¬ 


In the event of a fuel shortage or power 
failure, the indoor temperature is not 
expected to fall below 16C even after 
five days without heating. 


Super-insulated, airtight envelope 

Steel Farm has 300mm cavity walls with low 
conductivity TeploTie basalt wall ties, insulated 
with mineral wool. Standard roof trusses were 
deemed unsuitable as they would result in un¬ 
necessary thermal bridging, so double bobtail 
trusses were used instead, and the roof was 
then insulated with Warmcel. 

The use of triple-glazed EcoPassiv windows 
with super insulated frames from the Green 
Building Store helped to maximise thermal 
comfort by minimising down draughts and im¬ 


tightness test result for a home in Northumberland 
was 3m 3 /m 2 /hr. 

Keep heating simple 

A remote rural location such as Steel Farm does 
not have access to mains gas. After some life 
cycle analysis, and consultation with services 
engineer Alan Clarke, it was decided that LPG 
(liquefied petroleum gas) would be the best 
fuel to heat the house. Trevor and Judith now 
use 47kg cylinders of LPG that are fed to a 
modified condensing gas boiler. Steel Farm 
also has a solar thermal system for domestic ► 
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Manufactured and engineered in Germany the unit 
has been tested to stringent DIN standards to comply 
with airtightness and insulation requirements. 

The Wellhofer hatch remains airtight even under 
blower door test conditions 

Fully Certified Airtight Attic Frame Sealing System 
& Door - Certified Class 4 

Size 600 x 1200mm 

Includes Timber Ladder 

600 x 600mm also available 
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Econekt are at the fore front of Insulated Concrete 
Formwork CICE) construction and development 

Econektarean innovative construction company that 
focuses on the supply, distribution and production of 
sustainable buildings that incorporate Izodom ICE walling 
components By combining these elements along with 
roof, floors and window components Econekt are able to 
provide a complete structural system that can be utilised 
across a broad range of developments, whilst achieving 
Passivhaus level standards. 

Predominantly working with 
self-builders, architects and small 
residential developers to construct 
low-energy and Passivhaus homes 
throughout the UK market Also 
working with regional housing 
associations to supply key 
components of the Econekt system 
to Design and Build contractors. 

Our system, your solution. 
www.econektco.uk 
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SOFTWARE 

• Easy-to-use, intuitive, drawing-based tool for 2D & 3D 
thermal bridge analysis. 

• Fully validated to ISO 10211 & BR 497 

• Now validated to ISO 10077-2 for window frame 
sections! 

• Allows the designer to reduce heat flows, increase 
surface temperatures, improve y-factors and offer 
clients improved SAP ratings! 

TRAINING 

• In-house training at your facilities. Try our proven 2 & 3 
day 2D & 3D courses. 

• Learn to design for reduced heat loss and eliminate 
condensation & mould risk. 

• Bespoke courses also arranged, small & large groups 
catered for. 

• Live on-line tutorials available as well as post course 
support. 

CONSULTANCY 

• Internationally accredited thermal modelling 
consultancy services 

• Domestic & non-domestic thermalassessment, 
condensation risk & design services 





Visit www.psitherm.uk to download a fully-featured 
30 day demo version of Psi-Therm 2D/3D in order to 
experience it for yourself. 
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hot water and — as foul drainage connections 
were not available — a reed bed system for 
wastewater treatment. AECB water efficiency 
standards were adopted in order to reduce 
demand for mains water and domestic hot 
water. This meant the use of low flow fittings, 
a compact pipework plan and microbore plumb¬ 
ing to minimise the volume of the dead legs. 
As an organic farm, Trevor and Judith also 
wanted the ecological value of the land to be 
maximised. Household waste is composted, 
environmentally friendly detergents are used 
and local food is sourced where possible. 

Trevor and Judith want Steel Farm to be their 
home for the remainder of their lives, so a lot 
of attention was paid to how the farmhouse 
could be adopted to their future needs. Features 
to this end include: level access into the home, 
an oversized garage to allow easier access to 
the car, rooms sized for wheelchair usage, space 
provision for a lift should one be required in future, 
a ground floor office that can be converted 
into a bedroom, and a shower in the ground floor 
WC. Switches and ironmongery were placed 
at a level that is accessible for wheelchair users 


and all equipment, such as the boiler and the 
heat recovery unit, were placed in easy-to-access 
locations. A home user’s guide was also produced. 

A comfortable home 

As of February 2013, with the indoor temperature 
at 20C, the calculated space heating demand 
of the house was 14.1 kWh/m 2 /yr, and the building’s 
total primary energy demand— due to the pres¬ 
ence of some older appliances — was estimated 
to be 85kWh/m 2 /yr. However two months after 
moving in Trevor and Judith decided they were 
happy to keep the house at 18C inside, so this 
cut the calculated space heating demand to 
10kWh/m 2 /yr and the primary energy demand 
to 55kWh/m 2 /yr. (Ed. - Irish readers note that 
primary energy figures in PHPP count all energy 
use, whereas primary energy figures in SEAl’s 
Deap software discount all plug-in loads. In 
passive houses, that typically translates to roughly 
half the total, making these figures look all the 
more impressive, especially given the absence 
of renewable energy microgeneration.) 

As the only two occupants, Trevor and Judith’s 
fuel bill is estimated to be £270 per year. If the 


house was fully occupied, this would likely 
rise to about £425 per year with LPG, though 
on mains gas fully occupied it would fall back 
to £260. For a traditional, old home of similar 
size to Steel Farm in the north east of England, 
the fuel bill would be expected to be around 
£1250. When including the electricity use at Steel 
Farm, an 80% reduction in carbon emissions 
has been achieved compared to the average 
house. 

Should Steel Farm suffer from a shortage of 
fuel ora power failure, the indoor temperature 
is not expected to fall below 16C even after 
five days without heating. This serves to pre¬ 
serve the health and well-being of the owners 
even in extreme conditions. The annual over¬ 
heating risks are calculated to be less than 
one per cent. 

The couple moved into Steel Farm during February 
2013. Temperature sensors have been installed 
to gain greater insight into Trevor and Judith’s 
response to living in a passive house. The 12 
month monitoring programme has established 
that the couple are using just six cylinders of ► 



“Compared to the cost of construction, it is surprising how cost 
effective well-considered design advice can be.” 
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LPG per year. The average internal temperature 
during the summer did not exceed 25C and 
the peak daily temperature was less than 25C 
for 95% of the year. When the peak external 
temperature reached 35C, the peak internal 
temperature was some 6C cooler (29C.) 

In February of 2015, Steel Farm became a certified 
passive house. Trevor says: "The construction 
of our new home has been a real adventure; 
challenging at times but, all in all, well worth the 
wait. Both Mark and Joe have met and exceeded 
our expectations. I don't think that we could 
have been in safer hands." 

But the final word comes from Judith Gospel: 
“In our old accommodation, a winter or two ago, 
2011 I think, we measured the temperature of 
the fridge and the living room. At one point it 
was warmer in the fridge! More than the savings 
in the energy bills and the reduced environmental 
impact, we are enjoying the comfort of our new 
home." 

Download over £30,000of technical papers for free by 
visiting: wwwJeap4rt.co.uk/building-performance.html 


SELECTED PROJECT DETAILS 
Clients: Trevor & Judith Gospel 
Architect: 

LEAP (Lovingly Engineered Architectural Process) 

Contractor: JD Joinery & Building Services 

M&E Engineer: Alan Clarke 

Mechanical contractor: Oakes Energy Servies 

Airtightness tester: Apex Air 

Windows & doors, airtightness products, MVHR 

& low water fittings: Green Building Store 

Wall & floor insulation: Knauf 

Cellulose insulation: Warmcel 

Wall ties: Ancon 

Blockwork: Topblock 

Condensing gas boiler (converted to LPG): Broag 

Solar thermal: Viridian Solar 

Electrical contractor: KM Electrical Services 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 



area of 151 square metres 

*1 Farm, Whitfield, Northumberland 
February 2013 



Certified 

14kWh/m 2 /yr 


74 kWh/m 2 /yr 
0.32 ACH or 


Energy performance certificate (EPC) 
Measured energy consumption 


B 91 


The house 

consumed six 47kg LPG cylinders in one 
calendar year after occupation. Approximate 
total, energy usage: 1861.2 kWh/yr. Con¬ 
sumption for spacing heating, DHW and 
some (but not all) cooking: 12.33 kWh/m 2 /yr 
Achieves a 90% reduction 
in thermal bridging as compared to the Accred¬ 
ited Construction Details and an 80% reduction 
compared to EST Enhanced Construction 
Details. 

j Strip foundation with 300mm 
closed cell Knauf Polyfoam Floorboard ECO 
XPS insulation (Standard).U-value: 0.11 

Local sandstone externally, followed 
inside by 300mm cavity insulated with Knauf 
DriTherm Cavity Slab 32 Ultimate mineral 
wool insulation, 150mm blockwork, 18mm 
plaster. U-value: 0.10 

■S3 Slate externally, followed underneath 
by trussed rafters insulated with 500mm Warmcel, 
18mm OSB (taped joints), 25mm service 
void, 12mm plasterboard. U-value: 0.08 

Triple-glazed Green Building Store 
Ecopassiv windows, (Ug=0.7, g-value 0.5), 
insulated timber frame, Uw: 0.76 

Remeha gas condensing 
boiler converted to LPG. Heat distributed to 
radiators. Solar thermal panels and solar ther¬ 
mal store (250 litres with 100mm insulation). 

Paul Novus MVHR. Passive House 
Institute certified to have heat recovery rate 
of 93%, and a specific fan power of 0.33 W/m 3 . 

J Stone from local quarry, all 
timber and timber products PEFC and FSC. 

L j 


(bottom left) door undercuts provide air transfer provision and help improve ventilation; (bottom right) pipework for the Paul heat recovery ventilation system; (p47) 
(top left) airtightness detailing around the windows; (top right) plaster detailing for airtightness around electrics; (bottom left) low conductivity TeploTie basalt wall 
ties cut out thermal bridging; (bottom right) plywood boxes around the windows minimise thermal bridging 
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IRELAND’S FIRST 


PASSIVE HOUSE PHARMACY 




Late last summer, work finished on architect Paul McNally’s latest super low energy project: a three-storey 
building in Tipperary that has just become Ireland’s first certified passive house pharmacy. 

Words: Lenny Antonelli 


Since 1927, the Quirke family has been running 
a pharmacy on the main street in Clonmel, Co 
Tipperary. The original building on their O’Connell 
Street site was over 200 years old, but in poor 
shape. 

“It was in a bad, bad state of repair,” says current 
proprietor Ronan Quirke. “It was always my 
intention to do something with it.” 

For a start, the dispensary was too cramped 
for his staff. “The old space that they were asked 
to work in for many years was appalling,” he 
says. The shop also suffered from a low ceiling 
height, poor layout and lack of insulation. 

Upstairs in the three-storey terraced building 
was a residence that hadn’t been occupied for 
at least 40 years, which was just being used 


for storage. 

Quirke approached architect Paul McNally of the 
Passivhaus Architecture Company, who had 
previously designed a low energy extension 
to Quirke’s Georgian home on Anne Street in 
the town. 

They looked at the possibility of retrofitting, 
but there were so many structural issues that 
retaining the old building would have required 
serious interventions, and would have been 
expensive. 

“To make the upper floors usable to modern 
standards would have taken a huge amount 
of work,” McNally says. Meanwhile the shop 
was “a mess spatially. It was a nightmare really 
to work in, and it was freezing.” 


Quirke decided to knock the old building, which 
wasn’t a protected structure, and rebuild from 
scratch. But he was insistent that whatever 
building replaced it last a lifetime — he didn’t 
ever want to have to renovate again. “I only wanted 
to do this once. I certainly didn’t in 20 years want 
to be faced with a further patch job,” he says. 

“I wanted to future proof it,” he says. Construction 
costs had bottomed out at the time too, which 
meant he could get more bang for his buck. 
Quirke asked McNally what the highest stan¬ 
dard he could build it to was, and McNally told 
him about passive house. 

But Quirke says: “It also had to be cost-effective. 
I wasn’t going to keep throwing money at the 
project just to achieve certification for certification’s 
sake.” 

























McNally adds: “He was pretty keen to achieve 
the standard, though it wasn’t an absolute re¬ 
quirement.” 

Local contractor O’Gorman Construction, who 
had built Quirke’s home extension at Anne Street, 
was appointed here. Being in a terrace, knock¬ 
ing and rebuilding posed obvious structural 
challenges. An archaeologist was also on site 
at this stage of the job. 

“During the planning and research, we found 
out that the ruins of Ireland's second quaker 
meeting house formed the walls of our site 
boundary, so we had an archaeologist on site 
during all the excavation and demolition works,” 
McNally says. 

O’Gorman Construction knocked out the ground 
floor of the old building, before constructing a 
steel frame that would support both the neigh¬ 
bouring buildings and the rebuilt pharmacy. 
Once the steel frame was up, the upper floors 
of the old building were demolished. 

“We had a very good contractor,” McNally says. 
“He was a great contractor we had complete 
faith in, he had local knowledge of the buildings 
on the main street in Clonmel.” 

The steel frame was installed on Foamglas 
Perinsul blocks to avoid thermal bridging be¬ 
tween it and the concrete slab. After demolition, 
work began on the new building. The team looked 
at various options for constructing the new 
pharmacy, but concrete block with an insulated, 
ultra wide cavity proved the most cost-effective. 

The principle walls of the new building feature 
two leafs of 100mm blockwork, with a 250mm 
cavity insulated with bonded polystyrene bead, 
and Gyproc Airtite plaster internally. Cavities 
were also created by constructing single leaf 
blockwork walls 250mm from the party walls, 
and again insulating with bonded bead. In all 
cases, Ancon Teplo thermal bridge free walls 
ties were used to bridge the cavities. 




The ground floor features 150mm of Xtratherm 
PIR insulation board under the slab, while the 
timber roof is insulated with mineral wool be¬ 
tween the rafters and in the service cavity, 
plus an extra layer of Gutex Ultratherm wood- 
fibre board. Munster Joinery Alu-P Passive House 
Institute certified windows were specified, while 
the front of the shop features a glazed Batimet 
passive house certified triple-glazed curtain 
walling system, supplied and installed by PJ 
Bowes. 

The pharmacy faces south onto O’Connell 
Street, but the buildings on the far side of the 
road overshadow the ground floor facade, 
blocking solar gain. 

“The solution was to raise the shop floor ceiling 
height to a storey and a half and install full height 
glazing, so that even on the winter solstice, 
solar gain penetrates the store,” McNally says. 

Being in a terrace there was little scope for glazing 
on the east and west gable walls, so roof windows 
were installed in the single storey projection 
to the back to bring in more natural light. 

Perhaps not surprisingly on such a complex 
project, the biggest challenge was airtightness. 
During the installation of precast concrete slabs 
at second floor level, connecting airtightness 
membranes were ruptured. Because the ► 




























































































concrete hollow core slab-edge was compro¬ 
mised, penetrations (such as for services and 
stair opes) within the floor had to be sealed in¬ 
dividually, whereas had the membrane been 
protected at the edge, this may not have been 
necessary. Extensive remedial work was required 
to get down to the passive house airtightness 
standard. 

But McNally praises his contractor’s persistence 
to get the result down to the passive house 
requirement of 0.6 air changes per hour. “He 
was never going to give up.” 

Contractor Barry O’Gorman says this was the 
most energy efficient and airtight building he 
has ever worked on. While he had experience 
of building down to around one air change per 
hour before, 0.6 was a different kettle offish. 



“It was a whole new challenge,” he says, adding 
that in practice the difference between these 
two figures — which seem so close together 
— is “massive, it’s unbelievable”. 

Even if the team hadn’t been aiming for passive 
house, the nature of the site would have still 
made it a rather unique job. “Every day was a 
challenge in there,” O’Gorman said. “I don’t think 
you’d come across anything as complicated again.” 

Building a shop posed other issues too. The team 
were already on site when McNally realised 
the lighting design wasn’t going to offer suffi¬ 
cient illumination in the shop area. “Lighting 
for retail is quite a specific skill,” he says. 

He brought in lighting experts Domus Projects 
to advise. “They came up with a scheme that 
allowed us to get very high levels of illumination 
with very low levels of energy.” 

Quirke was also keen to have automatically 
opening doors for the pharmacy, so that cus¬ 
tomers in wheelchairs — or with buggies — 
could get in easily. Custom-made triple-glazed 
automatic doors from Irish Door Systems were 
specified. 

But in a busy shop where the doors are opening 
constantly, the heat loss here could have threat¬ 
ened the team’s passive house ambitions. 

Working with passive house consultants MosArt, 
the door losses were quantified and modelled. 
While increasing insulation might have offset 
the annual load, it wouldn’t have addressed 
instantaneous heat losses. 

So to be safe, McNally specified a hot air blower 
inside the shop above the door. The unit draws 
on heat supplied by the shop’s gas boiler, and 
warms cool air that enters through the doors. 
This system has not been called into action 
during the first heating season, but will cover 
future extreme events. 

The small thermostatically controlled condensing 
gas boiler also delivers heat to a single radiator 
in the shop. Quirke opted to put a new two-storey 
apartment in the space above the pharmacy, 
and though it isn’t occupied yet, it’s heated by 
a Nilan Compact combined heat recovery 
ventilation and air-to-air heat pump system, 
which also provides domestic hot water. Hot 
water produced by Kingspan Thermomax solar 
thermal collectors is integrated into the system. 

Meanwhile the pharmacy is ventilated by a Paul 
Novus 300 MVHR system. The automatic 
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doors were kept open until November last year 
too, throwing some natural ventilation into the 
mix too. 

The project came in on budget, and the pharmacy 
opened a month ahead of schedule. McNally 
is now undertaking post occupancy analysis, 
with data loggers measuring temperature and 


humidity inside. Up until Christmas, tempera¬ 
tures in the pharmacy were around 20 to 21C, 
with no heating on at all. He says the addi¬ 
tional heat gains from retail lighting, comput¬ 
ers, CCTV and other electrical equipment in 
the pharmacy are providing the majority of 
heat load. January and February saw Quirke 
using one hour of radiator heat each morning. 


Passive house certification has just been achieved. 
McNally says the only theoretical stumbling 
block was the relatively higher primary energy 
demand of the pharmacy, but the lower de¬ 
mand of the apartment and concessions for 
retail energy use made it possible. 

The only teething issues to date have been ► 


(below, clockwise from bottom left) a look inside the extra wide 250mm wall cavities prior to insulation; Foamglas Perinsul structural insulation on a pile cap; insulated 
cavity closers provide an efficient solution to closing the cavity at window and door reveals; the ground floor features 150mm of Xtratherm PIR insulation board 
under the slab; (p55) (top, 1 -r) Munster Joinery Alu-P window cill detail; Fakro roof windows were installed to bring in more natural light; windows installed on 
spacers and gaps filled with insulation; (bottom) street view of the original building which was over 200 years old and in a bad state of repair 
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of energy efficient indoor climate solutions 
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“Every tradesman who turned 
up wanted to learn something 
about passive house” 


with the triple-glazed electronic doors. “There 
were tweaking issues. But if that was the only 
major problem we had, then we haven’t really 
had a problem to be honest with you,” Quirke 
says. 

The building is warm, comfortable, spacious, 
energy efficient, properly ventilated — every¬ 
thing you would expect from a passive house. 
As Quirke says: “It would have been futile to 
do this exercise and not get those things.” 

He observes that, for the tradesmen turning up 
on site during the build — carpenters, electricians, 
block layers and so on — the project was al¬ 
most like a training course. “Every tradesman 
who turned up wanted to learn something about 
passive house,” he says. “Everyone was doing 
something they hadn’t done before.” 

“I just think it’s a really great thing, that every¬ 
body has got something out of this,” he says.Tve 
got a great building...and the builders got 
something out of it, and all the subcontractors 
down the line got something out of it.” 


SELECTED PROJECT DETAILS 
Client: Ronan Quirke 

Architect: The PassivHaus Architecture Company 
Main contractor: O’Gorman Construction 
M&E engineer: Overy & Associates 


Civil & structural engineer: Tanner Structural Designs 

Quantity surveyors: Duffy Quigley 

Mechanical contractor: Tierney Mechanical Services 

Electrical contractor: Clantech 

Airtightness tester: 2eva.ie 

Bonded bead insulation: Dungarvan Insulation 

Wall ties: Ancon 

Thermal breaks: Foamglas 

Mineral wool insulation: Isover 

Airtightness products & wood fibre board: 

Ecological Building Systems 

Floor insulation: Xtratherm 

Airtightness products: Ecological Building Systems 

Windows & doors: Munster Joinery 

Roof windows: Fakro 

Curtain walling: PJ Bowes 

Brise soleil: QEF 

Automatic entrance doors: Irish Door Systems 
Green cement: Ecocem 

Integratedheatpump/MVHR system: Nilan Ireland 
Gas boiler: RVR 

MVHR: Ollie McPhillips Building Energy Services 
Pharmacy Lighting: Domus Projects 
Cavity closers: SIG Insulation 
Renders: K-Rend 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available to 
subscribers on www.passive.ie 



PROJECT OVERVIEW: 



ph+ 55 




























SBj - j. ~ B 



ini 



IBl 

1|||p 


BEK _ 

\] 

Wf wjf 






wL JfcBL, 





Motivated by the experience of building 
and living in a passive house, one of 
Ireland’s leading political figures has 
become a public advocate for the 
standard. Passive House Plus visited 
the house to find out why. 

Words: Lenny Antonelli 


Former president of the European Parliament 
Pat Cox has perhaps become Ireland’s most high 
profile ambassador for the passive house standard 
over the last few years. The former MEP and TD 
moved into his own passive house in Blackrock, 
Co Dublin last year, and his experience of the 
design and construction process — and of liv¬ 
ing in the house — has driven him to become 
an advocate for the low energy standard. 

After moving back to Dublin from Cork, where 


he had lived during his time as an MEP, Cox 
and his wife Cathy wanted to upgrade their 
semi-detached home. They hired an architect 
and received planning permission fora partial 
upgrade and rebuild of the house. 

They sat on the plans for a few years, then went 
out to tender for a contractor. One of the bids 
that came back was from Michael Bennett & 
Sons, the builder and developer behind the 
Isover Energy Efficiency Award-winning Grange 
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Lough passive house scheme in Rosslare, Co 
Wexford. Michael Bennett introduced the idea 
of passive house to the couple. “I had a very 
open mind to it. It was a term that I’d heard but 
I didn’t really know what it was,” Pat Cox says. 

Bennett brought them to see the Rosslare 
project, and to visit Tomas O’Leary’s passive house 
in Wicklow, which was the first passive house 
built in Ireland, back in 2005. Cox says: “And 
then we decided okay, in principle, let’s go for it.” 

But aiming for passive house was a leap of 
faith and a test of patience, because it meant 
designing a new dwelling from scratch, going 
back for planning permission, and demolishing 
the existing house — all of which was going to 
delay the build by a further six months. Tomas 
O’Leary’s architectural practice MosArt was 
charged with designing the new home. 

Michael Bennett says: “We asked Pat to do 
something very big, and at times now I shiver 
a bit. We asked him to redesign his house 
completely and go back through planning.” Work 
began on site in July 2013, led by foreman 
Willie Burke. Knocking one half of two semi¬ 
detached homes obviously demanded the total 
trust and faith of the neighbours. 

“I was thinking, I’ve never done this before 
with anybody — how’s it going to work?” says 
project architect Art McCormack of MosArt. 
“But it worked, because [Bennetts] knew how 
to do it technically, but also because of the 
rigour and the procedure on site.” 

The unusual nature of the site meant that, 
once the old house was demolished, the next 
item on the to-do list was the landscaping. The 
back garden slopes steeply down to Dublin 
Bay, and there is no access from the back, so 
the team was able to use the time between 
the demolition of one house and the construction 
of the next to bring landscaping equipment in 
through the front. 

For Art McCormack, who is both an architect and 
a landscape architect, the project presented a 
unique opportunity to design a house and gar¬ 
den together. The challenge, he says, was “to 
make sure that both were of equal quality”. 

The back garden now consists of a winding 
path that descends steeply through a series 
of a planted terraces to a small gazebo over¬ 
looking the bay, making the most of a fairly 
small space. 

With the garden finished, the timber frame — 
built by Wexford-based Shoalwater Timber 
Frame — arrived on site in October 2013, and 
the structure was up and weather-proofed by 
Christmas. The Coxes moved in during April 
2014. “So it was an extremely efficient build,” 
Pat Cox says. 

The timber frame is insulated with cellulose, 
plus glass wool in the service cavities. The 
pitched roof has an additional 80mm of wood 
fibre insulation over the rafters too, while the 
flat roofed terrace is insulated completely with 
glass wool. 

The windows are Munster Joinery Passiv uPVC 
units, certified by the Passive House Institute, 
and manufactured at Munster’s plant at Bal- 
lydesmond, Co Cork. Bennetts also used these 
windows on the Grange Lough project in Rosslare. 
“We’ve got very comfortable with the product, ► 
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we know what to expect, we know it’s going to 
perform,” Michael Bennett says. Meanwhile, Pro 
Clima Intello intelligent vapour barriers, supplied 
by Ecological Building Systems, form the air¬ 
tight layer for the walls and roof. 

Engineer Niall Crosson of Ecological says that 
when he first visited the site, he was skeptical 
about whether the house could get over the 
passive house target of 0.6 air changes per 
hour, because of how complex the building is, 
and the sheer number of junctions. 

“The form of this construction is actually quite 
complex,” he says. Crosson credits the work¬ 
manship and teamwork on site, and the quality 
of the materials, with the fact the building easily 
met the passive house airtightness target. “I just 
thought it was phenomenal given the complexity,” 
he says. 

One way Bennetts helped to ensure airtightness 
was by putting up a noticeboard on site — any 
time someone put a hole in the airtight layer, they 
had to record it for the whole team to see. “If any¬ 
thing happened - either deliberate or otherwise - 
it was acknowledged and dealt with,” Michael 
Bennett says. 

As usual with a passive house, good communication 
was key to the project’s success. The whole team 
met on site with the clients once every two weeks. 
MosArt architectural technician Jill Noctor kept 
minutes of the meetings, and held everyone 
to account. “We left as clients with a lot of 
homework to do every time we had a meet¬ 
ing, because there were always choices,” Pat 
Cox says. “That intensity of contact pays back 
as well, because there’s a constant open 
communication flowing all the time.” 

Michael Bennett adds: “I think that’s the secret. 
One of the rules that we have, and we stick 
rigidly by it, is every two weeks we have a meet¬ 
ing. We look to have the owner, or whoever is 
going to live in the house, with us all the way.” 

He adds: “We walk away when we’re finished, 
and these are the people who have to live in it.” 

Cox was most impressed by the huge atten¬ 
tion to detail paid by everyone on site — it re¬ 
minded him of hi-tech manufacturing facilities he 
visited during his time as a politician. “The only 
place where I’ve seen quality control of this sort 
is in world class manufacturing plant,” Cox 
says. “When I saw that here, it reminded me of 
visits I made to really world class plants. It was 
I guess, in some ways, the last thing I was expecting 
with someone doing a construction job on a site.” 

The house comfortably passed its airtightness 



test on the first go, coming in under 0.3 air 
changes per hour, though it ended up at 0.4 
after further work on site. The Shoalwater 
team, led by Donal Mullins, was confident it 
would hit the mark, as they had been con¬ 
ducting their own airtightness tests all along. 

Cox says the detailed attention to airtightness 
paid off in other areas too. “It’s interesting that 
the quality spillover isn’t just about getting the 
airtightness. People are so into quality, that 
they’re getting everything right first time up, 
which is a fantastic experience if you’re on the 
customer side of the equation,” he says. 

The house is heated very simply, by a Green- 
star condensing gas boiler delivering hot 
water to two radiators — one in the hall and 
one in the sitting room. Meanwhile solar vacuum 
tubes on the south-facing front roof provide a 
good chunk of the hot water demand. 

When Passive House Plus spoke to Cox in November 
of 2014, he had only turned the boiler on once 
to check it was working — but he had to turn it 
off when the house got too hot. There’s also a 
Dantherm mechanical heat recovery ventilation 
system, certified by the Passive House Institute. 

“I was pleasantly surprised how quickly we were 
living in the house. When you saw a hole in ground 
in October, and that you’re actually living in a 
fully completed passive house in April, it is a 
seriously good turnaround,” Cox says. 

“Our strong feeling at the end of it is that we’re 
the beneficiaries of the delays. What we’ve got is 
such a comfortable house to live in. We’re sat with 
doors everywhere open and there are no draughts.” 

Perhaps not surprisingly, Cox has become a 
public supporter of the passive house standard 
over the last couple years. He even addressed 
the International Passive House Conference 
in Aachen, Germany last year. And speaking 
later in the year at See The Light, the Passive 
House Association of Ireland’s annual conference, 
he called on Ireland to make passive house a 
national building standard. 

“The time has come in Ireland for passive house 
standards to move from the margins to the main¬ 
stream, for building policy and its energy effi¬ 
ciency to become more active by becoming 
more passive,” he said. 

He elaborated on this by saying the passive 
house standard should be recognised as an 
alternative means of complying with Part L of 
the Irish building regulations. 

He continued: “Ireland has the necessary design ► 
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underfloor heating controls 
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and construction skills to succeed. I know, having 
walked the walk and moved into a passive 
house last April. I know the attention to detail, 
the quality of the process from concept to de¬ 
livery and the third party independent valida¬ 
tion procedures as to standards that are an 
intrinsic part of the construction process.” 

“My call today is for Ireland to get more active 
on climate change by becoming more passive 
in building standards. Is anyone listening? Will 
an Irish city or county or the state finally see 
what so many others elsewhere can see and 
appreciate.” 



He elaborated on this when Passive House 
Plus visited his house in November. He said 
that what struck him at the International Pas¬ 
sive House Conference in Germany was the 
sheer number of small and medium sized en¬ 
terprises exhibiting. “It has spawned a whole 
industrial base,” he says — and it could do 
the same for Ireland. 

He adds: “Whichever English speaking state 
gives itself first mover advantage in [passive 
house], I actually think it will become a go-to 
place. And the amount of spin-off to do with small 
and medium enterprise, could be really, really large.” 




(p59, clockwise from top left) cellulose insulation 
is pumped into the timber frame walls; and the 
holes are then sealed with Pro Clima airtightness 
tapes; an airtight box for electrics; the metal web 
Posi Joists under the flat roof terrace were insulated 
with cellulose; Gutex wood fibre insulation boards 
used at window heads and jambs; wind-tightness 
detailing around windows and the insulated window 
cills 





SELECTED PROJECT DETAILS 

Clients: Pat & Cathy Cox 

Architect: MosArt 

Contractor: Michael Bennett & Sons 

Timber frame: Shoalwater Timber Frame 

Certification: The Passive House Institute 

Airtightness tester: Greenbuild 

Heating contractor: Harry Ryan 

Electrical contractor: Doyle Brothers Electrical 

MVHR installer: Dolmen Systems 

MVHR: Dantherm, via Beam Vacuum & Ventilation 

Windows & doors: Munster Joinery 

Mineral wool insulation: 

Climowool, via U-value Insulations 
PIR insulation: Kingspan 

Airtightness products: Ecological Building Systems 
Render: K Rend 

Roof windows (Velux): Chadwicks 
Roof lights: Ruhm Ltd 
Condensing boiler: Greenstar 
Gas fire: The Gas Company 
Solar array & tank: Joule 
Rainwater harvesting: Gemgate 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 
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SMART DUBLIN 
PASSIVE HOUSE 





SHOWS TINY HEATING BILLS 

Building this stylish south Dublin passive house, which recently picked up a Made in Germany energy 
efficiency award, demanded a steep learning curve, not least when it came to airtightness — but despite 
the struggles, it ultimately gave its owners their dream low energy home. 

Words: Des Crabbe, architectural technologist, OA Studios 


I had the fortune of meeting my clients Niall 
and Monica Walsh through another low energy 
house that I was working on. They had a sketch 
floor plan produced by an architect and asked 
me to build their passive-certified dream home. 
The motivation to build to the passive standard 
came from the clients. It was based not just 
on environmental responsibility and the desire 
for an excellent indoor climate, but a wish to 
implement the highest standards of work¬ 
manship and detail. 

The passive house standard was a completely 
new concept to me, so it was my responsibility 
to get trained up on the theory as fast as possible. 
My steep learning curve continued through 
the construction stage as I project managed 
the build using direct labour. The planning au¬ 
thority, Dun Laoghaire-Rathdown County Council, 
has a large emphasis on energy efficiency in 
buildings and minimising carbon emissions, 
and preferred existing building stock to be 
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renovated rather than demolished and rede¬ 
veloped. But we were able to demonstrate 
that the proposed new build would be vastly 
superior in terms of primary energy use and 
carbon dioxide emissions when compared to 
a renovation of the existing property. 

We calculated the life cycle carbon dioxide 
emissions for the proposed new build and compared 
it with a theoretical low energy retrofit, taking 
into account both embodied and operational 
energy. While the embodied emissions of the 
retrofit were naturally lower than the new build, 
when we added C0 2 emissions from energy 
consumption over a thirty-year period our analysis 
showed the retrofitted home producing 225 
tonnes of C0 2 in total, and the new build 130 
tonnes. In the end, we built the new house to an 
even higher energy spec than in this analysis. 

The other challenge we faced with planning was 
trying to build a modern contemporary house 
but keep within the form and style of the ad¬ 
jacent dwellings on Wilson Road. To this end, 
we decided to reuse the existing roof tiles from 
the demolished house, which would help the 
new property integrate into its surroundings. I 
recycled a lot of the old house, and my clients 
were committed to using sustainable and nat¬ 
ural materials. 

We decided to build with timber frame, and 
appointed Advanced Timbercraft to fabricate 
the structure. This was their first passive house 
too, so we all learned together, from the initial 
architectural construction details on the drawings 
that I produced right through to the erection 
of the frame onsite. The wall configuration is quite 
unique, with an open diffusion wall. We placed 
80mm of Gutex woodfibre board directly onto 
a 240mm vertical I-beam structure externally 
and pumped the cavity with cellulose. We ren¬ 
dered externally using a breathable Stucco 
finish installed by specialists DB Plaster. 

Meanwhile, I had passive house consultancy 
Passivate help me through the performance 
calculations in PHPP to establish exactly what 
we needed to achieve in the walls and roof in 
terms of U-values. The passive house community 
in Ireland is still small but growing rapidly. I was 
able to bring the best tradesmen and consultants 
onto the project to help deliver this unique home, 
and I would have not achieved it without them. 

This house, being of a unique design and ► 
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construction, introduced a lot of challenges. 
My groundworks contractor Halton Construc¬ 
tion bravely took on the task of fitting the 
Swedish-designed Supergrund foundation sys¬ 
tem. This insulated raft system with external 
wall ring beam support structure was like no 
system we had ever worked on before. I had 
to keep emphasising the need for the set out 
of the system to be absolutely perfect on level 
and position of ring beams, as the timber frame 
was being fabricated to suit while we were in¬ 
stalling the Supergrund. I also did not want a 
reduction in the treated floor area, which would 
affect my overall energy performance. In the end, 
Halton delivered a perfect job and the timber frame 
fitted the foundations down to the millimetre. 

The most difficult challenge I faced on the project 
was airtightness. We placed a Pro Clima In- 
tello airtight membrane on the inside of the 
roof structure throughout, and decided not to 
use a floor screed as there would be no un¬ 
derfloor heating. We achieved 0.9 ACH on our 
first blower door test and found it incredibly 
difficult to get better results. We found that the 
OSB3 was leaking and decided to cover it 
with a Pro Clima DA membrane, which brought 
us down into 0.7 territory. 

We realised that maybe more care should have 
been taken in protecting the Intello membrane 
during construction as there were tiny nail 
holes all over it at eaves level, and these were 
difficult to reach. In the end we ran a blower door 
fan continuously and used a thermographic 
camera and smoke guns to identify the leaks. 
My entire team — including the supplier Eco¬ 
logical Building Systems, Passivate, DB Plaster 
and Advanced Timbercraft — worked together 
to help me solve all the airtightness problems 
and I was delighted when our airtightness 
tester, Gavin O Se of Greenbuild, told us we had 
met our goal and achieved 0.53 air changes 
per hour at 50 Pascals. In credit to my clients, 
they were willing to allow the project to go on 
hold for three to four weeks until we resolved 
the underlining problems. This allowed us to move 
on quickly then and complete the project. 


I have learned so much from this first passive 
house project. Building a passive house has 
not only developed my business rapidly, it has 
taught me how to design and deliver buildings 
to the absolute highest standard. I have had 
the pleasure of staying in this house recently, 
and the indoor environment was like nothing 
I have ever experienced. My clients said after 
moving into and living in a passive house, they 
would never build to a lower standard again. 
In my experience a lot of clients will base their 
decision about whether to build passive solely 
on money, which is understandable in the current 
economic climate. But achieving passive house 
is getting cheaper every day as innovative 
professionals find smarter and better construction 
methods. I have built three more passive houses 
now, and I explain to all my clients that the 
benefits are not in just the tiny heating costs, 
but in the comfort, and in creating a healthy 
environment for your children. 

It’s likely the largest capital expenditure of your 
life will be your home. If you build a certified 
passive house, at least you know the house 
has been built right and rigorously checked, 
giving you the best value for money. I hope to 
build my own house soon and I would not 
consider any lower standard. 

‘Passive house is the 
only way to live’ 

Words: Monica Walsh, homeowner 

Living in a passive house has to be experienced 
to be understood. It is hard to comprehend 
that the whole house — and I mean every 
part, item and surface — is warm. On recent 
open days I gave a simple demonstration to 
show how every surface in the house is at 20 
to 22C. I took out a plate from the press and 
gave it to some visitors to touch — they were 
amazed, it was warm. I gave a jar of sauce to 
someone else, same response. I invited people ► 




(top) the Supergrund insulated raft foundation 
system; (above) Thermo-Hemp insulation installed 
in the pitched roof; (below) installation of the 
Fakro rooflights with Intello membrane; (right) 
rear of the house showing the Gutex Thermowall 
external insulation; (p67, bottom left) heating, lighting, 
ventilation and rainwater harvesting are all monitored 
and managed through the KNX intelligent building 
home automation system 
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River Thames delivers Heating and Cooling 
to Low Energy Floating House. 


Ashgrove Energy have recently completed a high 
efficiency river source heating and cooling solution 
for a contemporary Floating Home designed and 
built by Dirk Marine. 

Many modern buildings suffer from overheating in 
summer due to increasing levels of insulation & 
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cooling efficiently. 
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“Living in a passive house has to 
be experienced to be understood.” 


to touch our travertine floors and again they 
were warm. 

The mechanical heat recovery ventilation is 
another big factor in the overall atmosphere 
in the house — we have fresh warm air even 
when it’s 2C outside. And as for costs of utili¬ 
ties, using the KNX intelligent home automa¬ 
tion and energy management system in the 
house, I know that we are spending less than 
€200 a year on hot water and supplementary 
heating. So far this winter we have had the 
backup heating on for about eight hours in 
December and ten to twelve hours in January. 

The KNX system also controls all the lights and 
the rainwater harvesting system. The majority 
of the lights are LED and when switched on, 
they only come on at 30% daylighting, though 
we can also adjust the brightness with the wall 
switches or a smartphone. In conclusion, I have 
become very passionate about passive housing 
and I actually get angry when I see new builds 
that aren’t to the passive house standard. I just 
wonder if the client or architect or builder has 
heard of passive houses and understands the 
benefits to their pocket, health and the envi¬ 
ronment. 

The environment in our house is fantastic. It’s 
warm but not stuffy in the winter, and cool and 
fresh in the summer. The air is fresh, there are 
no drafts, no cold spots, no damp patches, no 


condensation on the windows, no gas bills, no 
oil bills, no noise due to the insulation. It’s the 
only way to live. 


SELECTED PROJECT DETAILS 

Clients: Niall & Monica Walsh 

Architectural & project management: OA Studios 

Timber frame: Advanced Timbercraft 

Main contractor: Halton Construction 

Civil & structural engineering: 

Fahy Fitzpatrick Consulting Engineers 
Airtightness & insulation products: 

Ecological Building Systems 
Airtightness tester: Greenbuild 
Windows & doors: Internorm 
Mechanical contractor: Ollie McPhillips Ltd 
Heat pump & solar: Daikin, via Pure Renewable Energy 
MVHR: Paul, via Pure Renewable Energy 
Insulated foundations: Kingspan Aerobord 
Energy consultant: Passivate 
Lighting: Lights4Living 
Heating & lighting controls: IDAS 
Rainwater harvesting: Graf, via Watersource 
Roof lights: Tradecraft Building Products 
Electrical contractor: JR Healy Electrical 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 




PROJECT OVERVIEW: 

Building typ 


256 sq m single-storey bungalow 
styled dwelling to the front south elevation 
with pitched A-roof. Two-storey contemporary 
styled dwelling to the rear north elevation 
with flat roof sections. 

Mount Merrion, Co Dublin 
November 2011 

Certified 
11 kWh/m 2 /year 

7 W/m 2 

0.53 ACH 

Not available 

Total utility bill for 2013 was circa 
€2000. Of this approximately €170 was for 
the heat pump (space heating + hot water) 
and the rest was for electrical appliances. 

500mm high Kingspan Aerobord 
Supergrund ‘F’ external wall profile (ringbeam). 
Internal retaining walls formed with Q7 Quinnlite 
blocks. Build-up: 100mm slab with reinforcing 
mesh, on 400mm EPS100 insulation, on 50mm 
stone blinding (3-8mm stone), on Monarflex Radon 
DPM barrier c/w sump and vent pipes by Neoflex, 
on 250mm compacted hardcore. U-value: 0.075 
80mm Gutex Thermowall external in¬ 
sulation with Stucco render, on 241 mm lightweight 
I-beam Advanced Timbercraft timber frame 
structure with Daemstatt cellulose insulation, 
18mm OSB sheeting, Pro Clima DA Membrane 
taped and sealed with Pro Clima airtightness 
tapes glues, and accessories, 89mm service 
cavity with hemp insulation and 12.5mm 
Gypsum plasterboard internally. U-value: 0.093 
Re-used existing tiles externally 
on 50x25mm softwood treated timber battens 
at 250c/c, on counter battens, on Solitex breath¬ 
able high performance felt, on 70mm foil backed 
PUR insulation, fixed to 175x44mm rafters 
at 400c/c with pumped cellulose insulation, 
on Pro Clima Intello membrane, on 89mm 
service void with hemp insulation between, on 
12.5mm Gypsum plasterboard. U-value: 0.122 
Standing seam Alkor membrane 
externally, on 18mm WBP plywood, on firring 
pieces all to achieve 1:80 fall to gutter valley, on 
battens, on Solitex breathable membrane, on 
70mm foil backed PUR insulation, on 175x44mm 
rafters at400c/c with pumped cellulose insulation, 
on Pro Clima Intello membrane, on 50mm battens 
to form service void with hemp insulation, on 
12.5mm Gypsum plasterboard. U-value of 0.128 
Passive House Institute certified Inter¬ 
norm triple-glazed alu-clad windows with a thermally 
broken painted spruce timber frame. Argon-filled 
cavities with low emissivity glass. Overall U-value: 0.71 
7 triple-glazed Fakro FTT U6 Thermo 
rooflights with class four airtightness level, warm TGI 
spacers, Krypton-filled cavities. Overall U-value: 0.81 
Daikin Altherma 11 kW air-to-water 
split heat pump & two Daikin solar collectors each 
with 300L hot water storage tank & 3kW back-up 
immersion element. Heat distribution: four IkW 
towel radiators in bathroom & en-suites plus radi¬ 
ator at north on each floor. All integrated & pro¬ 
grammable via KNX energy management system. 

Paul Novus 300 Passive House 
Institute certified heat recovery ventilation 
system of minimum 90% efficiency, interfaced 
through KNX control LCD panels. 

mmm woodfibre, cellulose and 
hemp insulation. 4800L Graf Carat rainwater 
harvesting tank with multiple filter packages al¬ 
lowing rainwater to be used throughoutthe house 
including for drinking and showers. KNX intelli¬ 
gent building home automation and energy 
management system delivering energy savings 
of 60% throughoutthe home with light, ventilation, 
shading and heating. Low voltage LED lights 
throughout house with dimmer control and motion 
sensors integrated into the KNX control / interface. 
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UK’s 1 st Enerphit, six years on 


Six years after it was completed, Passive House Plus takes a look at a pioneering low energy upgrade 
that went on to become the UK’s first certified Enerphit project, to find out how it has performed — and 
what lessons have been learned. 

Words: Lenny Antonelli 


At Passive House Plus we write about some 
of the most energy efficient buildings in the 
world, and our writers often complain about the 
frustration of reporting on ultra-comfortable 
buildings while not having the luxury of living 
or working in one. Equally most passive house 
architects we meet don’t live or work in super 
low energy buildings, so they might share our 
frustration. 

One architect who does live in a passive house 
is Andy Simmonds of Simmonds Mills, one of 
the UK’s leading passive house practices. He lives 
at Grove cottage, a detached house in Here¬ 
ford originally built in 1869, but the subject of 
a deep energy retrofit in 2008. The aim was to 
bring the house as close-as-possible to the 
passive house standard, and the dwelling was 
later certified as meeting the Passive House 
Institute’s Enerphit standard for retrofit. 

This makes Grove Cottage a valuable source 
of information for the passive house community. 
Not only is it an ultra low energy retrofit, it’s one 
inhabited by a passive house architect who 
can report on the minutiae of its performance. 

Grove Cottage is of solid brick construction, and 
though it’s completely detached, one gable 


wall is a mere 25mm away from the next door 
neighbour’s house. Not surprisingly given its age, 
the house was hard to heat and draughty, with 
uneven temperatures inside, despite its high 
energy bills. 

In 2008, Simmonds set out to upgrade the 90 
square metre cottage, and to build a 45 square 
metre extension to the rear. Planning restrictions 
on the extension, and the desire to add new 
south-facing glazing, meant the form of the 
upgraded dwelling would be quite complex — 
and more surface area means more heat loss. 
To offset this, onerous low U-values were required 
from each of the building elements. 

Most of the existing brick walls were insulated 
externally with 250mm of EPS insulation, while 
insulated timber stud work (Larsen truss method) 
was used externally to insulate part of an old 
two-storey extension at the back. A new, single¬ 
storey kitchen extension was also built into the 
garden, comprising externally insulated block- 
work on an insulated, reinforced concrete raft. 

Meanwhile the gap between Grove Cottage and 
the neighbour’s house was filled with polyurethane 
to provide airtightness, and to reduce heat 
loss and air movement between the buildings. 


Grove Cottage was completely re-roofed, with 
the airtightness and insulation layer placed 
over the rafters to create a habitable attic space. 

The main axis of the house is east-west, but new 
high-level south-facing windows were built into 
the extension and the old part of the house to 
provide daylighting and winter solar gain. Naturally 
given its passive house ambitions, triple-glazing 
was installed throughout. 

The basement was thermally isolated from the 
rest of the house. The airtight, vapour control 
membrane was installed under the joists, with 
wool insulation between and below the joists. 
And to turn the basement into a more useful 
(yet still unheated) space, a new DPM and 
concrete slab replaced the earthen floor. 

Vapour control membranes form the airtight 
layer for high-level timber frame wall and roof 
elements, while an external cement parge coat 
provides this function around the masonry of 
the original house and the new kitchen extension. 
Careful detailing ensures these two systems 
connect up to form a continuous airtight layer. 
There’s also mechanical ventilation with heat 
recovery, while space heating and hot water is 
supplied by a small natural gas boiler delivering 
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heat via some of the dwelling’s original radiators. 

Those are the basics of the upgrade: but how 
has the house performed since 2009, and what 
lessons have been learned? 

Speaking to Simmonds now, his overall message 
about the house’s performance is exactly what 
you might expect from a certified Enerphit 
project: conditions inside are highly consistent 
and comfortable. The only issues and “lessons 
learned” related to a relatively small number of 
details - mainly focused around the suspended 
ground floor over the basement, and related 
to the lack of a DPC and inadequate basement 
ventilation. 

Simmonds says that despite the fluctuations 
in temperature between the relatively cold 
winters of 2010 and 2011, and the milder winters 
have followed, the house’s gas consumption 
has been fairly consistent year-on-year, only 
changing slightly, and always staying under 
7,000 kWh. In 2010, the total gas bill for the 
year at Grove Cottage was £384.45. 

“It’s surprisingly consistent how much gas we 
use,” he says. During the same year, temper¬ 
atures inside averaged 20.8C, with the maxi¬ 
mum figure recorded being 24.5C in the upper 
hall, and the minimum being 18.5C in one bedroom 
which has two external walls and no radiator. 

Relative humidity has remained steady, with 
an average figure in 2010 of 48.9%. The house 
has not experienced any overheating, except 
for some in the attic room, where there is “lo¬ 
calised and slightly excessive solar gain” through 
east and west-facing roof windows during 
heatwaves. He plans to buy a simple external 
solar blind to combat this. 

Simmonds says insulating externally kept the 
building’s thermal mass within the insulated 
envelope, helping to smooth out internal tem¬ 
peratures. This also helps to keep the masonry 
warm and dry. During the heating season the 
gas boiler is set to a continuous heating regime 
with weather compensation, and only comes 
on when top-up heat is needed to maintain 
the house at the thermostat setting, deliver¬ 
ing heat to the rads at a low temperature. 

After the build, Simmonds installed moisture 
monitors in some of the ground floor timbers 
to monitor conditions here. Some wall plates 
in the basement and joist ends had rotted 
away from the damp masonry in the years be¬ 
fore the retrofit, while ground floor timbers that 
were embedded in the old brick walls were 
suffering from ongoing decay. 

During the retrofit some joist ends were cut 
back from the external walls and supported 
on beams spanning the basement. However 
Simmonds says that due to oversight, inex¬ 
perience, and a desire to keep the floor struc¬ 
turally connected to the walls, some joists 
were left embedded in — or tight up against 
— the damp basement wells. 

Simmonds says at the time, he wrongly con¬ 
sidered the use of sheep wool - based on its 
capillary active characteristics - adequate to 
help safely move moisture from wetter areas 
at joist ends to drier areas where the moisture 
would be able to dissipate through the assembly. 

Although more broadly the floor remains in 
good condition, with the moisture content of 


joists within acceptable levels, Simmonds be¬ 
lieves the airtightness and insulation work in 
specific areas of the floor edge may have ex¬ 
acerbated the problem of localised timber decay, 
by reducing the removal of water vapour as¬ 
sociated with bulk air movement at these 
points. Combined with a slight increase in 
temperature, he says, timber decay becomes 
more likely. 

Simmonds ended up removing edge floorboards 
and cutting back a handful of rotting joist 
ends, which were already supported on the 
timber basement beams. He has also drilled 
preservative boron plugs into the joist ends 
adjacent to the chimney stacks, which were 
too difficult to remove. The two joists adjacent 
to the gable walls have been replaced with re¬ 
cycled plastic timber and the edge insulation 
and airtightness detail has been reinstalled 
and improved. 

During this latter operation, a DPC (damp proof 
course) cream was injected (Dryzone from Safe¬ 
guard Europe), which will help to reduce rising 
damp loads up into the house via the masonry 
walls. Simmonds has also improved cross 
ventilation in the basement by unblocking an 
air vent that became clogged with debris dur¬ 
ing the retrofit, and has also worked to reduce 
surface condensation on the basement walls. 
A second DPM recently placed over the concrete 
floor slab in the basement has prevented this 
being a condensation-fed moisture reservoir 
(leading to high humidity in the basement air). 

Simmonds says the basement is now much drier 
and more useful — in winter it averages about 
11C inside, with 60% relative humidity — and 
serves as a music room. “These measures 
mean that water vapour is now generally moving 
from the house through the floor into the basement 
and away via ventilation air to the outside, whereas 
before the opposite was generally occurring.” 
he says. 

Simmonds carried out all this work himself, 
and says it could have been avoided if he had 
had a better understanding of moisture mech¬ 
anisms and pathways in these critical ground 
floor zones in 2008. He says the remedial work 
has prevented or at least significantly reduced 
the risk of ongoing rot at the floor edges — and 
reinstated the thermal and airtightness per¬ 
formance in a more robust manner. Meanwhile, 
the lessons learned have helped to inform 
Simmonds Mills’ detailing for other retrofit proj¬ 
ects and is informing the AECB retrofit course 
which he is involved in writing. 

But back inside the thermal envelope, how is 
the main body of the house performing? Simmonds 
says a couple of spots in the house tend to 
be cooler. One is by the double external doors 
in the kitchen (leading to the garden), which 
have become a bit misaligned — perhaps due 
to heavy family use. This has led to some air 
infiltration, and requires attention from time to 
time to ensure frame and seals meet properly. 

“The doors need annual readjustment to sit 
properly against their seals,” he says. ‘You become 
extremely attuned to the lack of draughts in 
this sort of house — so you can identify the 
smallest draught very easily!” 

Another similar spot is around the sitting room 
floor adjacent to the gable walls in the old part 
of the house, where — despite the rejigged 
floor-to-wall detail described above — there ► 
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(above) most of the existing brick walls were 
insulated externally with 250mm of Permarock 
Platinum EPS insulation; (below left) part of 
the house also features a green roof with a variety 
of wildflowers; (opposite) (left) Knauf mineral 
wool to I-beams on main roof; (right, top) 
Foamglas Perinsul structural insulation helps 
cut out thermal bridging while (right, bottom) 
the new extension floor was insulated with 250mm 
of Jablite EPS under a reinforced concrete raft 
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remains an unavoidable thermal bridge. Simmonds 
says the temperature here is a bit cooler than 
elsewhere—and by cooler, he means about 19C. 
Many of these issues are subtle effects he has 
picked up on while trying to identify the impact of 
remaining thermal bridges on perceived comfort. 

This reminds Passive House Plus of the late 
David Foster Wallace’s essay ‘Shipping Out’, 
in which the author spends a week in the Caribbean 
on one of the world’s most luxurious cruise 
ships. But when the ship docks and another 
— newer, shinier and even more luxurious — 
ship docks alongside it, the author starts to 
become irrationally unhappy with the tiniest 
details that aren’t right about his own palatial 
boat. It seems to be human nature that the more 
comfortable our surroundings, the more we 
become attuned to the tiniest of things that are 
out of place. 

Simmonds agrees: “It’s an absolute illustration 
of human nature isn’t it — everything’s relative.” 

What advice would Simmonds have for anyone 
embarking on a similar retrofit? He recommends 
thinking well ahead of time, and taking steps 
to dry out the structure of a masonry building 
six months or more before upgrading, reducing 
rising damp loads and “turning off the rain” load 
by using rainscreen cladding, lime renders or 
brick creams. These rain shedding measures 
must continue to allow water vapour to diffuse 
outwards as this is a crucial drying mechanism. 

Simmonds says this is important for masonry 
buildings, so that subsequent insulation — 
especially when insulating internally — and 
airtightness work does not have to deal with 
excessive moisture loads either immediately 
after retrofit, and on an ongoing basis thereafter. 

“Anticipating moisture loads, and planning ahead 
to reduce and manage short and long term 
risks to the fabric and indoor air quality, is one 
of the most important technical challenges 
when retrofitting buildings,” he says. 

When asked what else he would have done 
differently, given six years of hindsight, the 
answers are all non-technical. He would like 
to have put the MVHR somewhere else, as 
despite being accessible, easy to maintain 
and close to the external wall — for short duct 


runs — he would like to have installed a window 
facing the garden in this area downstairs. He 
says the unit is quite a large prototype that takes 
up a lot of space. But he adds: “You can’t get 
everything you want in a smallish urban plot.” 

His overall message? ‘This is the most comfortable 
building we’ve ever been in, compared to all 
our previous experiences,” he says. “This 
house is incredibly thermally comfortable in 
all areas — all year, bright, sunny and calm, 
the air is consistently fresh and heating bills 
are extremely low. A joy to live in!” 


SELECTED PROJECT DETAILS 
Clients: Andy Simmonds & Lorna Pearcey 
Architect: Simmonds Mills 
Contractor: ECO-DC 
Project management: Simmonds Mills 
Energy consultant: David Oliver 
M&E engineer: Alan Clarke 
MVHR: Green Building Store 
Structural engineer: 

Bob Johnson Consulting Structural Engineers 

Passive House certified: Passive House Institute 

Finance: Ecology Building Society 

Airtightness tester: ALDAS 

External insulation (supply): Permarock 

External insulation (install): EJ Horrocks 

Additional wall insulation: Knauf 

Pipe insulation: East Midlands Insulation 

Thermal breaks: Pitsburgh Corning 

Roof insulation: Knauf 

Floor insulation (wool): Thermafleece 

Floor insulation (EPS): Jablite 

Floor insulation (PUR): Kingspan 

Airtightness sealants & tapes: Green Building Store 

Airtightness membranes: Ecological Building Systems 

Windows & doors: Internorm 

Roof windows: Fakro 

Cladding: HW Morgan & Sons 

Gas boiler: Valiant 

MVHR ducting: Lindab 

Water saving fittings: Wickes DIY 

Carpets: Natural Carpet Company 

Paints: Earthborn 

Paints: Keim 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 
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PROJECT OVERVIEW: 


Retrofitted 90 sqm detached 1869 solid brick cottage, new 
45 sqm blockwork & timber frame extension, & 40 sqm unheated basement. 
Hereford, Herefordshire, UK 
2009 

Approximately £140,000 (incl. £15,000 in discounted & sponsored materials) 
certified 

Before (SAP): 246 kWh/m 2 /yr 
After (SAP): 14 kWh/m 2 /yr 

After (predicted, PHPP): 25 kWh/m 2 /yr (to treated floor area of 135 sq & 
temperature 20C) 

After (measured, gauged by removing estimated hot water & cooking gas 
consumption): 35 kWh/m 2 /yr (due to higher internal temps) 

13 W/m 2 


Before (measured, 2005): 284kWh/m 2 /yr 
After (predicted, PHPP): 108 kWh/m 2 /yr 

After (measured): 120 kWh/m 2 /yr (at higher temps, includes separate home 
office electricity use for heating & power) 


property, 25mm gap. 

After: brickwork walls insulated externally with 250mm of Permarock Platinum 
EPS. Mechanical fixings to hold insulation in place, fixings recessed into insulation 
& covered with EPS to minimise thermal bridging. U-value: 0.115 
Part of original two-storey extension insulated externally with timber-frame 
(Larsen truss) method, insulated with 350mm Knauf mineral wool, with 
9.5mm OSB & breather membrane external to studwork. U-value: 0.093 
Variable 25 - 40mm gap between dwellings injected with polyurethane foam 
to create an insulated party wall: 0.388 


Before: 150mm of loose fill cellulose to loft of original house. U-value: 0.67 
After (existing house & extension): Slates externally on battens & counters, 
low vapour resistance sheathing membrane & 9.5mm OSB sheathing, new 
400mm deep I-beams over rafters at 920 centres (twice existing rafter spacings) 
fully insulated with Knauf mineral wool screwed via bottom flanges through 
Monarflex vapour membrane & 20mm timber planking to connect I-beams, 
existing attic joists. U-value: 0.084 

Plasterboard & skim, followed above by 25mm service 
void, Monarflex membrane, 10mm OSB, 400mm I-beams & Knauf mineral 
wool, 10mm OSB sheathing, vapour permeable sheathing membrane, 100mm 
counterbattens, plywood deck, waterproof membrane, drainage layer & 
soil/wilderflowers. U-value: 0.085 


Gas consumption 


Measured used in 2005: 24,000 kWh/yr 

After (measured, 2010): 6937 kWh/yr. Has remained under 7,000 kWh/yr each 
year since occupation. 

Before (SAP calculation): £1,540 
After (2010): £184.45 

Before: Not measured (not measurable!) 

After: 0.82 m 3 hr/m 2 

Prior to retrofit, the house had typical existing thermal bridges such as solid lintels, 
intermediate floors & corners. The house was essentially one big thermal 
bridge apart from the insulated attic & double-glazed front windows. External 
insulation eliminated most thermal bridges. Therm modelling used to address 
specific remaining areas (at wall to suspended ground floor junction over basement) 
& use of AECB CarbonLite details to guide design of new construction elements. 

Before: Suspended timber floor over cellar: U-value: 0.75 Solid concrete floor 
to old extension: U-value: 0.85 

After: Suspended timber floor on 175mm of Thermafleece insulation between 
joists, covered with 9mm OSB drilled with large holes for enhanced breathability. 
Intello intelligent vapour & airtight membrane stapled across underside of 
OSB, & sealed down to the walls. Additional 50mm of Thermafleece between 
50 x 50mm softwood battens (at 90 degrees to joists above) spanning across 
underside of floor construction to reduce repeating thermal bridging of timber 
floor joists. U-value: 0.183 

Existing concrete floor to old extension upgraded with 100mm Kingspan 
polyurethane foam board laid over liquid painted DPM on slab underneath. 2 layers 
of wbp plywood laid as floating floor deck. Covered with Intello membrane sealed 
to wall edges. Plywood flexible adhesive used to fix floor tile finish. U-value: 0.193 

Before: Uninsulated solid brickwork walls. Gable wall brickwork facing neighbour’s 


Extension walls 


Single leaf concrete block work (140mm block) with 
250mm Permarock Platinum EPS at ground floor level, as per existing 
house. Partially rendered, partially timber clad . U-value: 0.123 

40mm compacted stone base underneath, followed above 
by 250mm Jablite EPS, DPM & 200mm reinforced concrete raft. U-value: 0.134 

Before: uPVC double glazing to front of house. U-value: 2.7. Single glazing 
to rear. U-value: 4.8. 

After: Triple-glazed Internorm Edition timber aluclad windows. Average overall 
U-value: 0.9 

Triple-glazed Fakro roof windows. Overall U-value: 2.0 

Before: Solid timber front & back door, half-glazed extension door. 

After: Fully triple-glazed & insulated Internorm Edition patio type doors. Average 
overall U-value: 0.9 

Before: 67% efficient gas boiler with radiators & a separate gas water heater in kitchen. 
After: Valiant EcoTEC Plus 415 condensing gas boiler with weather com¬ 
pensation for space heating & domestic hot water. 90.5% efficient (SED- 
BUK), distributing to existing radiators. 

Before: Natural ventilation via windows; two flues & two chimneys. High levels of 
air infiltration from basement via ground floor into living rooms. 

After: Paul Thermos 200 MVHR. 90% heat recovery efficiency, 0.53 W/l/s 
specific fan power (SAP Appendix Q figures). Galvanised Lindab ductwork. 
Chimneys reduced below insulated roof line & incorporated within airtightness 
barrier zone. 

IK Low energy lighting throughout, green roofs to extension, 
natural paints, timber frame extension, FSC certified sawn sand timber com¬ 
posites including locally sourced western red cedar cladding from a local 
woodland & profiled by local sawmill. Reused timbers salvaged from roof 
(purlins) for structural use in new roofwork & to strengthen first floor areas 
under water tank & bath. 
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Built in the 1970s, Rochestown 
House was a cramped, cold 
and damp social housing block 
in Sallynoggin, Co Dublin that 
has now been completely 
transformed, thanks to a deep 
energy retrofit inspired by 
passive house principles. 


Words: Jason Walsh 


r 


Can decades-old concrete flats be raised up 
to anything like the passive house standard? 
This was precisely the question faced by Dun 
Laoghaire-Rathdown County Council in Dublin 
when it came to retrofitting the Rochestown 
House complex in Sallynoggin. 

A pair of low-density social housing blocks 
built in the 1970s — and catering primarily for 
the elderly — Rochestown House presented 
some of the archetypal challenges of social 
housing retrofit: the residents didn’t want to 
move, but the properties failed to meet any¬ 
thing like adequate standards of airtightness 
or insulation, and needed a major overhaul. 

A survey by consultant engineers Hanley Pepper 
got the process underway — and its findings 
were not good. It was discovered that there 
was insufficient ventilation and natural light in 
all ground floor units; while steel sections at 
balcony level were rusted and in need of repair. 



Repair was also needed to various elements of 
the porches, window sills, and drainage, while 
re-tanking was recommended for the block’s 
balcony level. Asbestos was also found on-site. 
All-in-all, not only was the building envelope 
insufficient, but there was potential for serious 
health issues. 

Work on Block 2 began in April 2013, and was 
completed by December of that year. The sec¬ 
ond phase of the project — currently underway 
— will now aim to upgrade the larger Block 1 
to Enerphit, the Passive House Institute’s retrofit 
standard. But even though Block 2 didn’t aim for 
Enerphit, it still applied fabric-first principles of 
generous and continuous insulation, airtightness, 
and proper ventilation. 

Block 2 is a two-storey concrete block building 
with a pitched roof. Its cavity walls were completely 
uninsulated prior to renovation. The orientation 
of the block is north-northwest to south-south- 
east. All of the flats were dual aspect, however 
the ground floor units had their living accom¬ 
modation to the north elevation. Also, due to the 
existing trees and vegetation on the site, solar 
gain is limited. 

A building energy rating (BER) assessment by 
Michael Hanratty of I HER Energy Services re¬ 
vealed much room for improvement: out of five 
sample units over the two blocks, four were 
rated G and one was rated F. 

The accommodation was also partly in conflict 
with rules on dwelling size: aside from the six 
upstairs one-bedroom apartments, Block 2 ► 
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IN OUR RUSH TO SEAL UP OUR HOMES FROM THE COLD, 

LET’S NOT FORGET WE HAVETO LIVE IN THEM. 



AERECO, SECURING INDOOR AIR QUALITY FOR OVER 25 YEARS 


Finding a balance between energy savings and good indoor air quality is now 
possible with Aereco. 


By monitoring air quality room by room, 
minute by minute, a system is created 
that adapts to the rhythm of life, while 
allowing us to chase ever more air tight 
and insulated homes without the liabi¬ 
lity of poor air quality. 


Aereco’s range of demand controlled 
ventilation products have been secu¬ 
ring the quality of indoor air for over 
25 years. Affordable, easy to install 
and maintain, they provide an ideal 
solution for homes new and old. 


For more information: www.aereco.co.uk 



0 AERECO 

air on demand 
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had 12 bedsit apartments, a form of dwelling 
outlawed under regulations that came into 
force in February 2013 after a two-year lead-in 
period, following legislation drafted by the Green 
Party, partners in Ireland’s previous coalition 
government. 

Dun Laoghaire-Rathdown County Council’s 
architecture department undertook design of 
the refurbishment in-house, coming up with a 
series of proposals comprising general refur¬ 
bishment, expansion of the bedsits, and a sig¬ 
nificant energy upgrade. 

“Since the [recession-led] funding cuts we’ve 
not had the funds for new-build [but] we’ve always 
had a refurbishment programme,” says Sarah 
Clifford, architect with Dun Laoghaire-Rathdown 
County Council. 

The low, outdated standard of accommodation 


at Rochestown House made its renovation a 
priority— and offered lots of low-hanging fruit 
for energy upgrade. “Our aim wasn’t [specifically] 
Enerphit but it was to do the best refit that we 
possibly could,” Clifford says. “We really needed 
to upgrade the existing accommodation; it was 
very damp.” 

Nonetheless, it was with some trepidation that the 
initial survey was undertaken. “You’re never 100 
per cent sure what you’re going to come across 
in a retrofit. You have to deal with whatever is there.” 

In the end, what they did come across was 
the need for serious remedial work. The bedsits 
in particular, at this point unoccupied, were a 
particular problem, suffering from major dampness 
and mould growth problems. “The ventilation was 
practically non-existent in them,” Clifford says. 

This is hardly unusual for building of the era, 


but it presented a particular problem given the 
requirement for much more insulation. With¬ 
out due care to ventilation, key energy up¬ 
grade measures such as blocking up chimneys 
and making the building more airtight would 
have risked further promoting damp and mould 
growth. A demand-controlled mechanical extract 
ventilation system from Aereco was chosen to 
address this, combining central mechanical 
extract fans in each unit with humidity-sensitive 
wall vents in rooms, to ensure that ventilation 
rates reduce when rooms are unoccupied, thus 
preventing unnecessary heat loss. 

Meanwhile the antiquated existing oil-fired 
district heating at Block 2 was removed, as 
were the individual hot water cylinders that 
took up valuable space in each unit. A new 
district heating system was installed, drawing 
from a Worcester Bosch condensing gas boiler. The 
new system foregoes storage tanks completely, ► 
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Delivering sustainable construction 


The Eco Refurbishment Company is a building 
company at the forefront of environmental 
construction and refurbishment delivering 
sustainable construction solutions together 
as one complete package. 



refurbishment 

company 



NHBC 



Q 


assivhaus 
Trust Emma 


i rJM:l © 

building knowledge Accr f^«T™' , ” c, ° r 


020 8786 7767 www.eco-refurbishments.co.uk 



HGLIOTHGRM 

The Heat Pump 



Intelligent heat pumps 
for the new age of energy. 


Experienced heat pump specialist for over 25 years 
Highest Efficiency-lowest operating costs 
Remote Control-fast response time and cost saving 

Continuous Stepless Modulation-adjusts to optimize the building’s heating demand 
One Stop Services-consulting, design, installation & service 
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instead relying on instantaneous heating. 
Rather than use packaged consumer units, 
bespoke systems were made on site, includ¬ 
ing plate heat exchangers for hot water and 
motorised valves for space heating. The plant 
room is external to Block 2, and relies on 
Logstor preinsulated pipework to reduce heat 
loss before entering the building. A combined 
heat and power system was considered but 
rejected due to the lack of communal space 
around the block. 

Despite the problems with the flats, such as 
single-glazed windows and a total absence of 
insulation, residents were nervous at the prospect 
of change. “The residents were unsure of the 
work; they were worried about having to move 
out, but they’re all happy now,” Clifford says. 

The 12 unoccupied bedsits on the ground floor 
are now six occupied one-bed apartments, 
with their internal layout reversed, thus pro¬ 
viding a south facing elevation in living areas 
in order to enhance solar gain. There are a 
further six one-bed apartments upstairs. 

Scale was also an issue with the job, but not 
an entirely negative one: “Quite often the reforms 
we’ve done before would have been done in 
[small] lots, broken into packages, whereas 
with this we were able to it as a [single] job 
with one contractor,” Clifford says. 

Kevin Enright, quantity surveyor at main con¬ 
tractor K&J Townmore Construction, downplays 
the difference between this job and any other, 
at least from the contractor’s point of view: 
there was a job to be done; and it was done. 

“It was much the same, straight-up,” he says. 
“The spec was sent out and we had to work 
with that spec.” 

The question of scale, however, did come into 
play: “It would be, at that level, a new thing for 
us. We’d have done elements such as me¬ 
chanical and electrical and so on, but there 
was never a whole approach before and air¬ 
tightness was one of the bigger tasks done. It 
was a high detail job.” 

“I have no reservations [about working to the 
low energy specification], I won’t say it was an 
easy job, but it was doable to the specifications 
laid out,” he says. ““The central thing was the 


external envelope.” 

The addition of external insulation was one of 
the main changes—after all, this was a housing 
block with no insulation whatsoever before. A 
Parex Lanko system comprising 100mm ex¬ 
panded polystyrene with a mineral render finish 
was applied externally, while the cavity walls 
were pumped with polystyrene bead, a com¬ 
bination which brings the walls into the realm 
of passive house specs, with a U-value of 
0.17. Meanwhile, 300mm of mineral wool was 
installed in the attics, bringing the U-value 
down to 0.18. 

Double-glazed alu-wood composite windows 
and doors with an overall U-value of 1.4 replaced 
the previous aluminium single glazing through¬ 
out the block. To prevent cold bridging, the win¬ 
dows were bracketed out from the blockwork, 
to form a continuous thermal layer with the 
external insulation. 

The second phase of the project — retrofit of the 
main block at Rochestown House to the Enerphit 
standard — is expected to be completed by 
early 2016. 


SELECTED PROJECT DETAILS 
Client: Dun Laoghaire-Rathdown County Council 
Architect: Dun Laoghaire-Rathdown County Council 
Architects’ Department 

Main contractor: K&J Townmore Construction 
M&E engineering: Ramsay Cox & Associates 
Mechanical contractor: Grade Mechanical 
External insulation contactor: SF Plastering 
Airtightness testing: Stroma Technology 
Building energy rating: IHER Energy Services 
Windows & doors: Aluwood 
Ventilation: Aereco 
External insulation system: 

Tradecraft Building Products Ltd 
Airtightness products: Ecological Building Systems 
Condensing boilers: Worcester Bosch 


Want to know more? 

The digital version of this magazine includes 
access to exclusive galleries of architectural 
drawings. The digital magazine is available 
to subscribers on www.passive.ie 



PROJECT OVERVIEW: 



'(below and P75) before and after photos highlight the transformation of the social housing block. As there was no insulation at all before, one of the main' 
changes was the addition of Parex Lanko EPS external insulation with mineral render finish. New double-glazed timber windows and doors also replaced the 
^ existing single-glazed units ^ 
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THE CASE FOR 
MAKING 
PASSIVE HOUSE 

MANDATORY 


There is a growing sense that passive house’s time has come. Following on from the examples set by 
umpteen municipalities and local authorities in continental Europe, there are signs of public bodies in 
Ireland and the UK making the passive house standard mandatory. Jeff Colley describes the rapidly 
unfolding events and puts forward some key points to take note of as events unfold. 


Dun Laoghaire-Rathdown County Council’s 
decision to make the passive house standard 
mandatory for all new buildings in the county 
- albeit subject to public consultation - may 
prove to be the decisive breakthrough to make 
genuinely low energy building mainstream in 
Ireland - and may help to cajole the UK to keep 
up. 

Much of the impressive recent growth in passive 
house in the UK has been driven by the public 
and non-profit sectors, with increasingly substantial 
passive projects such as social and affordable 
housing schemes, educational and civic build¬ 
ings. In that context, Exeter County Council’s 
recent decision to build its own housing to the 
passive house standard was welcome but not 
entirely surprising news. Meanwhile Kirklees 
Council are proposing to make passive house 
mandatory for development on the council’s 
land, including when that land is sold. 

Short of changing building regulations nation¬ 
ally, the initiatives taken by Exeter & Kirklees 
point the way to achievable passive house 
policy in the UK, for the foreseeable future. In 
a brazenly retrograde move, secretary of state 
for communities and local government Eric 
Pickles has prevented English local authorities 
from going further-with the other UK regions out 
of his reach thanks to devolution - by removing 
a clause in the Planning Act that permitted councils 
to set their own energy efficiency standards 
above those contained in building regulations. 
Essentially this means English councils can’t 
impose a planning requirement that housing 
must be more energy efficient than the mediocre 
levels set out in Part L, though the renewable 


energy sector successfully lobbied for councils 
to retain the power to set renewable energy 
targets in planning. 

The public consultation on Dun Laoghaire-Rath¬ 
down County Council’s draft county develop¬ 
ment plan opens on 2 March, and the early 
signs indicate that the discussion will include 
some fallacies, unfounded assertions and 
hackneyed objections that mustn’t distract us 
from the facts. The following list includes some 
key points to keep in mind as events unfold. 

Passive house needn’t cause construction 
cost increases 

In Ireland this is already true, due to changes to 
Part L of the building regulations. It should also 
be the case in the UK from next year, when the 
mooted zero carbon homes deadline kicks in. 

According to the Department of the Environ¬ 
ment, the average new Irish home that meets 
minimum compliance with Part L is expected 
to hit a calculated primary energy demand of 
60 kWh/m^yr 1 - a mid A3 BER. That's an average 
across all house types. More compact dwelling 
types such as apartments tend to be in or around 
or below 50 kWh/m 2 /yr, which means an A2 BER. 
In urban and suburban local authorities, the 
development is likely to include an emphasis 
on more compact forms such as apartments 
and terraces so for many developers, an A2 is 
already a minimum requirement. 

In fact designing to the passive house standard 
may reduce construction costs in many cases. 
Building regulations are completely disinterested 
in the form of a building. If I ask an architect to 


design a 200 sq m home for me, and I want a 
H-shaped bungalow upon which to land my 
helicopter, Part L’s only concern is that I reduce 
the energy demand of that building by 60% 
compared to a poorly insulated H-shaped bun¬ 
galow. If I had instead asked for a two-storey 
rectangular building, my 200 sq m would have 
a much tighter footprint, meaning considerably 
less surface area for roof, floor and walls per sq m 
of floor area, and substantially reduced spend 
on materials. It would also mean reduced 
heat loss, for the same reason. 

There are other potentially significant construction 
cost savings too - such as those achieved by 
reducing the size of heating systems, given 
the tiny space heating loads of passive houses, 
and by avoiding the need for repair or replacement 
due to surface or interstitial condensation caused 
by less robust energy efficiency approaches. 
Economies of scale and increased competi¬ 
tion are already bringing prices down, with a 
number of major construction brands coming 
into the passive house space, as many of the 
adverts in this and previous issues of Passive 
House Plus have demonstrated. 

It’s possible to build an expensive passive house 
too, of course. Some - but far from all - of the 
clients who build passive houses are willing 
and able to pay for the highest quality materials, 
and for other sustainability features (which 
may or may not add cost). So a high spec 
passive house must be compared to the cost 
of a high specA2/A3 house. Conversely, we 
have previously published examples of pas¬ 
sive houses being built for in or around €100 
per sq ft - prior to the benefits that economies 


of scale and increased competition will have 
as passive house becomes more common. 

Higher construction costs won’t necessarily 
cause house price rises 

As any property economist worth their salt would 
agree, the market determines what property 
prices are acceptable. If a developer bids for 
land, and expects construction costs to be higher 
to satisfy a mandatory passive house target - even 
though that expectation is likely to be incor¬ 
rect in Ireland given the A2/A3 BER require¬ 
ment - they’ll accordingly bid less for the land, 
causing land valuations to fall. It’s therefore a 
question of total development costs remaining 
the same, but the ratio shifting more towards 
construction costs (meaning the creation of 
more jobs with high export potential, due to the 
innovative and international nature of passive 
house) and away from land costs, which means 
less money wasted on something as economically 
unproductive as land changing hands. 

If buyers are willing to pay more for passive 
houses - as might seem reasonable, once public 
awareness of the benefits of passive house are 
more widespread - it’ll just mean buyers being 
less likely to buy less efficient stock, unless 
the price is right. But existing homeowners 
needn’t worry-there’s much more existing stock 
on the market than new homes at any given 
time, meaning the effect would be spread across 
a greater pool of housing. 

It’s a moot point to argue that land prices in poorer 
areas may be too low to fall to absorb the extra 
construction costs of meeting passive house, 
as the same issue would apply to Part L. The 
logic of such thinking leads to dangerous places. 
If poorer areas are in need of regeneration, 
the solution is not to build substandard housing in 
those areas, consigning the occupants to 
needlessly high energy costs, fuel poverty risk 
and associated health risks, and stigmatisa¬ 
tion as second class citizens. 

Less robust current approaches will lead 
to building failures 

Though Irish developers already have to build 
new homes to an A2 or A3 BER, neither the 
building regulations nor the Deap software 
(for generating BERs and demonstrating Part 
L conformity) give sufficient guidance to ensure 
that these buildings will perform properly. (Sadly, 
the government appears to be utterly incurious 
about the extent of this problem. Ten years after 
it was completed, the only study that the Irish 
state has ever commissioned to check how a 
representative sample of new homes complied 
with any parts of building regulations-the Energy 
Performance Survey of Irish Housing - remains 
unpublished. Yet its conclusions were utterly 
damning: only 1 of 52 homes complied with the 
1997 version of Part L of the building regulations, 
and 19 out of 20 of a subset of those homes sub¬ 
ject to combined thermography and pressure 
tests showed either missing insulation or cold 
bridging in contravention of the regs. 

The same problems occur with the UK regulations. 
There are very real risks that new homes will 
therefore: 

• threaten occupant health, due to 
poor indoor air quality; 

• require repair/replacement work due 
to surface/interstitial condensation; 

• consume far more energy than the 
BER indicates, and contribute 
needlessly to climate change; 


• depreciate in value as a consequence 

of all of the above. 

Most specifically, a peer-reviewed study printed 
recently in the Environment International journal 
demonstrates that in even moderately energy 
efficient homes in the UK, there's a statistically 
significant increase in doctor diagnosed asthma 
rates. The report puts this down to inadequate 
ventilation and heating. (This study is covered 
in greater detail in an opinion piece by the 
study’s co-author Richard Sharpe in this issue). 

Building regulations permit ventilation approaches 
that aren’t proven to work in low energy build¬ 
ings - such as the industry default of “hit and 
miss” manually closable holes in walls in living 
rooms, with mechanical extract in wet rooms 

- as Kate de Selincourt covered in exhaus¬ 
tive detail in issue 6 of Passive House Plus. 
These crude ventilation approaches are caus¬ 
ing countless problems in recently built buildings 

- a fact that many local authorities are all too 
familiar with. 


insight 


said that making it compulsory was an "entirely 
unrealistic and bureaucratic approach" that 
would "automatically hike up the price of houses". 
He also argued that the double-block cavity 
wall system was too expensive to be practical. 2 

The CIF has made similar pronouncements 
over the years, warning Irish Independent 
readers in 2007 that the industry didn’t have 
the “technical capacity” to meet government 
plans to mandate 40% energy reductions and 
renewable energy systems. 

Earlier that year, the Irish Home Builders Asso¬ 
ciation (IHBA)-a part of the CIF-objected to 
Dun Laoghaire-Rathdown County Council's 
plan to introduce 60% energy reductions for 
new buildings on the basis that the target was 
"not achievable". A 40% better standard was 
ultimately introduced. 

So in that context it’s unsurprising that IHBA& 
CIF director Hubert Fitzpatrick has objected 
to Dun Laoghaire-Rathdown’s passive house 


“The growth of passive house is already opening 
significant opportunities for construction product 
manufacturers, designers and tradespeople to sell 
goods and services into other markets.” 


Note that Dun Laoghaire-Rathdown’s proposal 
does leave the door open for the consideration 
of appropriate alternatives to passive house. 
Here the burden of proof should be on the industry 
to submit evidence that stands up to scrutiny, 
to demonstrate that these alternatives deliver 
equivalent performance with regard to energy 
use, indoor air quality, and general build quality. 
In the case of ventilation as one constituent part 
of a hypothetical alternative approach, com¬ 
pelling evidence exists for some mechanical 
ventilation strategies, such as DCMEV, with 
monitoring studies supporting both indoor air 
quality and heat loss reduction claims. 

In this case, the moderately good is the 
enemy of the excellent 

Constructing new buildings to moderately good 
energy performance levels risks preventing 
them from ever achieving excellence. It’s much 
harder to justify retrofitting that building than it 
is a very poor performing building. The paybacks 
won’t be as compelling, the discomfort won’t 
be as great. Perversely, one of the factors that 
may drive people to upgrade these buildings 
at considerable avoidable expense is the 
presence of surface and interstitial condensation 
arising from poorly conceived energy efficiency 
approaches. 

The Construction Industry Federation has 
a long history of objecting to energy efficiency 
regulations 

This extract, from a fully referenced article our 
deputy editor Lenny Antonelli wrote in issue nine 
volume five of our predecessor magazine 
Construct Ireland, bears repeating: 

As far back as 1978, Construction Industry 
Federation managing director Thomas Reynolds 
argued against making insulation mandatory in 
new houses because "all builders are putting 
fibreglass into attics now anyway by choice". He 


policy, stating that the policy “will increase the 
cost of new build even further”, and that if the 
policy goes ahead “there will be very few houses 
built in Dun Laoghaire-Rathdown next year”. When 
the CIF objects to progressive policies like this - 
against the better wishes of many of its members, 
including some with real expertise in delivering 
highly energy efficient buildings - we should 
remember their track record in these matters. 

Passive house has international cachet, 
meaning export opportunities 

Compared to passive house, Ireland and the UK’s 
national methodologies for energy rating look 
decidedly parochial. This isn’t to denigrate them - 
it’s simply that they were created solely. Terms 
like BERs, EPCs, Part L, Sap and Deap mean 
nothing to a client in, say, Germany, America 
or Japan. Passive house on the other hand is 
demonstrably the world’s leading low energy 
building standard, is growing exponentially 
and bound to become mainstream across much 
of the world as countries act to address climate 
change and energy security with low energy 
building approaches that actually work. This growth 
is already opening significant opportunities for 
construction product manufacturers, designers 
and tradespeople to sell goods and services 
into other markets. These opportunities are 
bound to continue to grow as more regions - and 
ultimately nations - turn to passive house as 
that elusive thing: a proven way of building 
genuinely low energy, robust, healthy buildings. 

1 Note that this primary energy figure includes heating, hot water, 
ventilation and lighting, but not plug in electrical loads, which 
in low energy buildings tend to represent roughly half the 
total. The primary energy figures in the PHPP software instead 
include all energy usage. For this reason and several others, 
such as the fact that PHPP assumes consistent comfortable 
temperatures whereas the Irish and British national software 
tools assume the set temperatures are achieved for as little 
as eight hours a day, it’s impossible to compare the tools. 
2 Question of minimum levels of insulation generates some 
heat, Irish Times, p20, 18 August 1978 
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With our MVHR systems & design 



everyone can breathe easy... 


Free Passivhaus CPD: 

■ Passivhaus principles 

■ Windows & doors 

■ MVHR 

■ Airtightness & more 


■ High performance ventilation systems from PAUL, ZEHNDER and BRINK 

■ Up to 94.4% efficiency (PH certified) 

■ Robust ducting system in airtight spiral wound galvanised steel 

■ Designed for virtually silent operation & low energy consumption 

■ Technical support from design through to commissioning 

■ Design service offering 3D CAD & installation drawings and attenuation 
& pressure drop calculations 

■ Specified for many of the leading Passivhaus newbuild & retrofit projects in the 
UK including: community centres, offices, social housing and private homes. 


Green Building Store is far and 
away ahead of everyone else in 
terms of knowledge and expertise 
in designing, supplying and 
commissioning MVHR systems for 
low energy & Passivhaus projects.” 

Mark Siddall Principal LEAP: 

Low Energy Architectural Practice 
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Toolbox talks for MVHR installers now available 
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Passivhaus & low energy experts 

Call us to arrange your free Passivhaus CPD or to discuss your project 

on 01484 461705 or go to www.greenbuildingstore.co.uk 
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We spend up to 90% of our time indoors. 
So the buildings we live, work or play in 
every day have a significant impact on our 
comfort, health and wellbeing. 

Imagine a building... 

• Which keeps itself warm using very little energy 

• Without worry of high energy bills or running costs 

• With a constant supply of fresh, clean air 

• Which is full of natural light without glare 

• Where you’re protected from the noise outside 

• Where you can make noise without disturbing others. 


Come to Ecobuild 
and see us at 
stand N6050/N6060 
to experience 
My Comfort. 

Experience more at 

www. multicomfort.co.uk 


Imagine a Multi-Comfort building... 
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